
A Technical Journal of  
Tula's Institute

International Journal for
Scientic Research in
Data Science



Founded in 2006, by Rishabh Educational Trust, Tula’s Institute is recognized as one of the ‘Top 

Engineering College in Uttarakhand,(Dehradun)’ for its excellence in academic programs from 

undergraduate to the postgraduate level. We believe in providing the best possible facilities to our 

students. Our endeavor is to create a congenial atmosphere to nurture talent through the support and 

guidance of experience faculty with an access to state of the art infrastructure.

Tula’s Institute is committed to offer the best infrastructure and facilities so as to ensure standards of 

excellence and supreme quality for the students. The institute provides excellent infrastructural facilities 

with well equipped Laboratories, modern computer centre, spacious and well furnished classrooms, 

seminar hall, library, workshop and Auditorium. As a result time and again Tula’s Institute has been 

ranked not only as one of the Best Engineering College in Uttarakhand but also as one of the leading 

MBA Colleges in Dehradun.

2018 2018/17/16

RANKED THE BEST... AGAIN

WINNING HABIT IS OUR 

January 2018 March 2017 Febraury 2017 Febraury 2017

BEST ENGINEERING
AND MANAGEMENT

COLLEGE IN DEHRADUN

BEST ENGINEERING
COLLEGE IN

NORTH INDIA

INSTITUTE WITH
BEST PLACEMENTS

IN INDIA

INSTITUTE WITH
EXCELLENT INDUSTRY

INTERFACE
IN UTTARAKHAND

AWARDED AS AWARDED AS AWARDED AS AWARDED AS







INDEX  Sl No Topics Page No (a) Novel Detection for Massive MIMO to Combat Pilot Contamination Problem Saransh Malik, S Suresh Kumar 1-4 (b) Legalising Online Gaming in India by Cryptocurrency and Blockchain Technology S Suresh Kumar, Raghav Garg, Menakshi Memoria, Diwakar Mourya 5-11 (c) Leveraging of Long Term DataSets in Science and River management Nigel T.H Holmes 12-16 (d) Analysis of Conservation and Economic Value of Forest Standby Using Remote Sensing : A Review H Bablin Singh, Kh Bidyapati Devi, Kh Ojesh Meitei, M Rishikanta Singh 17-20 (e) BioConda Channeled DREAMTool, PRD, RAID, PRIDBRsiteDB and Biochemical Tools based studies for the insight to molecular mechanism underlying negative regulation of Agamous (AG) in Sepals and Petals of Arabidopsis thaliana Sumira Malik, Yuvraj Yadav, Amrita Singh, Kim Changsoo  21-28 (f) A Review Paper on Detailed Study on Recent Botnet Nidhi Rawat, Chanchal Ahlawat, Sunita Bisht 29-34 (g) A Review Paper on Routing Protocols Nidhi Rawat, Chanchal Ahlawat, Sunita Bisht 35-38 (h) Implementation of Data Science Techniques Using Eight Sigma in Education Mohammed Al Habsi, Saikumar S 39-43 (j) NTTF- Looking forward for Digitisation of Everything S Suresh Kumar 44-48  



1  NOVEL DETECTION TECHNIQUE FOR MASSIVE MIMO TO 

COMBAT PILOT CONTAMINATION PROBLEM 

Saransh Malik 1, S Suresh Kumar 2 
1is School of Electronics and Telecommunication, Chonnam National University, South Korea 

 and 2 is Professor at TULAS Institute, Dehradun                       Abstract In this paper, we perform an uplink large system analysis of a multi-cell multi-antenna system at the base station where we address the problem of channel estimation in multi-cell interference-limited cellular networks. Pilot contamination is a bottleneck of overall performance in uplink channel estimation. We propose eigenvalue decomposition (EVD) based approach to channel estimation technique with Bayesian estimation technique with a pilot contaminated estimate.  The channel to each user can be estimated from the covariance matrix of the received signals. We demonstrate that in the large-number-of-antennas regime, the pilot contamination effect vanishes completely under certain conditions on the channel covariance. Gains over the conventional channel estimation framework are confirmed by our simulations results. Also, we used two channel environment channels for further analysis of our algorithm: the Long Term Evolution Advanced (LTE-A) channel.  
Keywords: Bayes, EVD, LSAS, LTE-A.  
 

1. Introduction. Multiple input multiple output (MIMO) system is a promising approach for exploiting the spectral efficiency of wireless channels [1]–[3]. Channel information is acquired on the basis of finite-length pilot sequences, and crucially, in the presence of inter-cell interference. Therefore, the pilot sequences from neighboring cells would contaminate each other. pilot contamination effects [2], [3],[4] (i.e., the reuse of non-orthogonal pilot sequences across interfering cells) cause the interference rejection performance to quickly saturate with the number of antennas, thereby undermining the value of MIMO systems in cellular networks. In a system with very large antenna arrays it is possible to apply the subspace estimation technique using eigenvalue decomposition (EVD) on the covariance matrix of the received samples, without requiring any specific structure of the transmitted signals.  We first develop a Bayesian channel estimation method making explicit use of covariance information in the inter-cell interference scenario with pilot contamination. We show that the channel estimation performance is a function of the degree to which dominant signal subspaces pertaining to the desired and interference channel covariance overlap with each other. Therefore we exploit the fact that the desired user signals an interfering user signals are received at the base station with (approximately) finite-rank covariance matrices. This is typically the case in realistic scenarios due   to the delay spread followed by incoming paths originating from users [5, 6].  We propose channel estimator with the aim of reducing the pilot contamination effect, and taking advantage of the multiple antenna dimensions. We exploit receiver side information lying in the second order statistics of the channel vectors. The role of covariance matrices is to capture structure information related to the distribution (mainly mean and spread) of the multipath angles of arrival at the base station  This paper is organized as follows: In Section II, we describe the system model and derive achievable Uplink rates of the detection schemes with the conventional techniques and proposed EVD scheme. Section III shows the power allocation scheme, explaining the concepts with SINR and various achievable rates. In Section IV, we present some numerical results with LTE-A channel scenarios, and in Section V we give a final conclusion based on our analysis of experimental results of the detection scheme in different channel environments 
 
II. System Model and Problem Formulation 

 
 Figure 1. System Model of Pilot Contamination Scenario  Consider a cellular system consisting of BTS l equipped with N antennas and K (where K<<N) UTs, where each UT is equipped with a single antenna, as schematically shown in Figure 2. Detection of an antenna array is often said to direct the signal from the antenna array towards BTS. The 



2                           ��� = ���� noise and interference of signal from neighboring cells. The composite receiving K×1 vector y at the users can be described as y = 
�∑ ����� + �          (1)  where H is a composite N×K channel matrix given by H= �ℎ��, ℎ��, … , ℎ��� ∈ ℂ�×�  � is the transmission power, z is the transmitted vector across the N antennas, and n is a noise vector with unit variance. The M×1 transmit vector z contains a pre-coded version of the K×1data symbol vector x. Through detection at the receiver side we have z = Gx      (2) where G is a N×K detection matrix including power allocation to the data symbols. The vector x comprises data symbols from an alphabet χ, and each entry has a unit average power,i. e. , %&|()|�* = 1, k = 1, 2,3,… , k. Taken together, the energy constraints are on the x and z yield power constraint on  G: Tr2���3 = 1 where Tr (·) is the trace-operator and (·)H denotes the Hermitian transpose. Here, we discuss the conventional detection schemes for a large scale antenna system. We analyze ZF, MRC, and MMSE with our proposed EVD-PA scheme, of which the performance is mainly based on the performance of the power allocation scheme proposed in the next section. The channel matrix from the BTS to the K multiple UTs can be written as G = H5�/�  (3)  where D = 89:;&<�, <�, … , <)* the component 	<) =>?/8)@  consists of path loss and fading, > is a constant related to the  carrier frequency  and antennas gain, d) is the distance between BTS and UT k, α is the path loss exponent and ? represents shadowing with the distribution of 10DE;�F?~HI0, JKL� M, here JKL� 	is the shadowing variance component and also fast fading channel matrix is given as H = �ℎ�N , ℎ�N , … . ℎ�N�	N. For a single user based detection scheme the estimated symbol x of UT in its cell by calculating the product of received signal vector and linear vector detector value G. Which are thoroughly calculated in following subsections for each detector case of ZF, MRC, MMSE and EVD-PA. Overall SINR for this case is given as  O) = |PLQ|R%SPT UVQWLXYLXZ[\LYLZ[W∑ �Z�Z[Z ]^Q|�_Z|`            (4) and μ = 2 ln25Pf3 /3 is the SNR gap between the Shannon channel capacity and a practical scheme achieving the BER Pf [13].   Now, we have the expression SINR for the BTS case in massive MIMO cell. We only need to calculate the G matrix for each detection scheme as ZF, MRC, MMSE and EVD-PA.  
2.1 MRC Detection The design of MRC is based on CSI and uses the combination of all CSI combined at BTS, where, H is the channel and c is the constant of power normalization. 2.3 MMSE Detection Here, the transmit weights are taken as the, scalar power constraint, H is the channel, and I is the channel coefficient [13]. ���gh = �2��� + 1 ij⁄ l�3\�(7) This pu is interpreted as the normalized transmit power per UT. We use the result of [12] in which the sum of the squared errors at all the users’ receivers is minimized, and obtained a simple, closed-form solution, as    l� = mJn�    (8) 

 
 
2.4 EVD-PA Detector Here, we assumed that the element of channel matrix H is Rayleigh distributed and the covariance matrixR�� =p&���*. We now diagonalise R�� using Eigen Value Decomposition (EVD), R�� = q�5�q��       (9) where, 5� = 59:;2r�, r�, … , r�3, (.) H is the complex conjugate transpose operator. q� is unitary and  rs denotes the 	μtu eigen value of R��. It has been demonstrated that qv = q��  satisfies the beam direction by using channel with power normalization as  �hwx = y��I�	�	�M\�      (10) Finally, ξ is the normalization scalar power constraint 
 
IV. Simulation Results The simulation results are based on the link level Monte Carlo simulations. We used two scenarios for our proposed simulation performance: the given LTE-A  and the MMB. In the section-A, simulation parameters are based on 3GPP LTE-A.  Table 1 shows the general simulation parameters and gives a definition of the simulated environment. Table 2 shows the power delay profile (PDP) of various channel scenarios in 3GPP LTE-A. In this case, we performed the simulation for the ETU case which has the maximum delay spread and simple case with a flat channel 

Table 1: Simulation Parameters 

Parameter Value Bandwidth 20 MHz Sample frequency 30.72 MHz Subframe duration 1 ms Subcarrier spacing 15 kHz  



3                           z{ = 1|}~� , |}~�	9�	�ℎ�	�:(9���	8�D:�	�i��:8 FFT size 2048 Occupied subcarriers 1200 No. of subcarriers/PRB 12 No. of available PRBs  100 CP size (samples) 512 (Extended CP) No. of OFDM symbols/slot 6 (Extended CP) Modulation scheme QPSK, 16QAM Noise AWGN Antenna Configuration 100~Unlimited No. of User 100 Channel models Flat, EPA, EVA, ETU Detection Scheme MRC, ZF, MMSE, EVD-PA   
Table 2: Power Delay Profile for LTE-A Channels 
Channel |�:( [ns] z� [MHz]  EPA  410 2.5 EVA 2510 0.4 ETU 5000 0.2   Figure 2. Spectrum Efficiency performances of Estimators in Flat channel  Figure 3. Spectrum Efficiency performances of Estimators in ETU channel.  Figure 4. SER performance of Estimators in LTE-A. 

V. Conclusion  We present new EVD based detection scheme on comparison with conventional schemes. As see ZF outperforms MRC, showing an ability to cancel intracell interference. However, in a multicell case with strong pilot contamination, this advantage will probably diminish. For future prospects, we can implement the discussed algorithm for channel estimation through pilots and also in an imperfect CSI. Moreover, our proposed EVD-PA can be implemented for the pilot contamination scenario. 
 
VI. References [1] D. P. Palomar, M. A. Lagunas, and J. M. Cioffi, “Optimum linear joint transmit-receive processing for MIMO channels with QoS constraints,” IEEE Trans. Sig. Proc., vol. 52, no. 5, pp. 1179 – 1197, May 2004. [2] T. E. Bogale, B. K. Chalise, and L. Vandendorpe, “Robust transceiver optimization for downlink multiuser MIMO systems,” IEEE Tran. Sig. Proc., vol. 59, no. 1, pp. 446 – 453, Jan. 2011.  
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LEGALISING ONLINE GAMING IN INDIA BY 
CRYPTOCURRENCY AND BLOCKCHAIN TECHNOLOGY 

S Suresh Kumar, Raghav Garg, Minakshi Memoria, Diwaker 
• Dr S Suresh Kumar, is the Director; Raghav Garg is Vice President Technology, Minakshi Memoria, Diwaker are 

faculties in CSE at TULAS Institute Dehradun                       INTRODUCTION Gambling is a state subject, and only states in India are entitled to formulate laws for gambling activities within their respective states. The Public Gambling Act of 1867 is a central law that prohibits running or being in charge of a public gaming house. The penalty for breaking this law is a fine of INR 200 or imprisonment of up to 3 months. Additionally, this Act prohibits visiting gambling houses.   Online gambling is in its infancy in India, but Sikkim planned to offer three online gambling licences in 2010. This failed despite India being the most sought out country for online gambling. Sikkim also permits an online lottery, which takes bets from players throughout India. It was expected that other states would follow Sikkim, thereby opening up a major online gambling market throughout India.  The authors are of the opinion that online gaming in India can be revolutionized using Blockchain and Cryptocurrency technology to increase per capita earning in India.  
LEGISLATION One of the biggest obstacles faced by sports bettors in India is the fact that depositing to foreign bookies is extremely difficult. Typically, the majority of users deposit to online bookies using Moneybookers or Neteller. The same is true of online bank transfers. In order to circumvent these blocks, savvy internet users have started to use ewallet services for depositing. These services add a middle layer to disguise the nature of transactions, enabling users to get around the blocks by first depositing to an ewallet and then using that ewallet to fund an online betting account in Rupees. This is important because it circumvents legal issues that may have arisen about Foreign Exchange law.  
BLOCKCHAIN – ITS APPLICABILITY TO ONLINE 
GAMBLING Blockchain is an opensource distributed ledger, or  a peer  to  peer  network ; it represents another virtual foundation for a range of interactions. Similar to the Internet, it is a comprehensive information technology with tiered technical elements and multiple classes of application that could revolutionize almost all aspect of modern society. The block chain is an organize paradigm for discovery, validation, and transfer of discrete units and has the potential to coordinate human activity on a mass scale. As with the Internet, it is open technology, not restricted to corporations or governments, and its capabilities will continue to evolve with user innovations. In basic terms, it has the capacity to maintain permanent records of commercial transactions, transfer of assets and contracts, financial records, intellectual property, and has wider applications across society. The primary advantages of blockchain protocols are their capacity to maintain permanent records secure from infiltration and unauthorized changes to data, partial anonymity yet transparency and authentication of transactions and data, removal of reliance on third-party intermediaries, and fundamental trustworthiness.   The blockchain is secure, as it is distributed throughout a network of computers, which use computer power to validate that something occurred. Besides the latter, the validated transaction, contract, etc., will be stored on the different computers within the network, making it difficult for hackers to obtain the information stored there, and customer data could be protected as it is distributed throughout the network.  Blockchain addresses one of the biggest issues with direct peer-to-peer transactions online; that is, a lack of trust1. Historically, a lack of trust has been cited as one of the greatest disadvantages of online gambling and a reason that people do not gamble online. Digital environments allow individuals to interact in online social and commercial exchanges regardless of distance and previous relationships. However,to operate effectively, there is a requirement to have in place mechanisms to guarantee trust, safe transactions, and a reduction in risk. Numerous industries have been created based on this uncertainty,including third-party payment providers, companies providing and promoting consumer safeguards (legal, financial), and regulators licensing and monitoring sites to ensure that all transactions are fair. The optimal approach to understanding the concept of blockchain technology is to view it as a public (shared/open) ledger that can create an economic layer, including allowing transactions through this decentralized ledger, thereby removing the need for a third-party intermediary. The structure of blockchain enables open, trustworthy, and transparent transactions based on a smart contract, that is, a decentralized protocol. This capability   



6 
 

                         could massively disrupt and reconfigure human exchanges and activity, well beyond economic and financial domains2.   By way of illustration, current online commercial transactions require a third party (bank or other payment provider) to authenticate and transfer funds from one party to another. This procedure guarantees that an individual is unable to spend/transact a quantum of fiat currency (physical money) more than once; for example, the individual pays by credit card, the bank deducts that money from the relevant account and transfers it to a third party. Within blockchain, transactions are rejected if two separate blocks receive inputs from the same cryptocurrency (digital currency such as bitcoin), ensuring that funds are actually available and transacted as indicated. This “double spend” is prevented by checking whether the inputs to the transactions have not been spent in a previous transaction as this information is available for the network. The blockchain protocol was designed to maintain a permanent traceable record between two parties that is transparent and open to public scrutiny without the need of a middleman to authenticate transactions3. Blockchain technology underlies cryptocurrency, the most common and widely used being bitcoin, created in 2009. The value of bitcoin fluctuates and is related to similar factors as other currency markets, such as the availability of money supply as well as economic and political factors. Users can mine, purchase, sell,or trade bitcoin. Exchanges have been established to purchase and transact with bitcoin. Transactions are tied to wallets rather than individuals, providing a layer of anonymity, although most reputable bitcoin wallets do require identification for AML/KYC (anti-money laundering/know your customer) purposes. As there are generally relatively low fees associated with transacting with bitcoin, these can be used and any residual bitcoin can be exchanged for another currency if users do not wish to risk any fluctuation in the bitcoin market.  Cryptocurrencies are not saved directly to a file recorded in an online server or depository4. Rather, the code is located in a block that is linked to form a chain of blocks, hence the term. Each transaction forms a permanent, encrypted, time-stamped record in a block within a publicly distributed ledger. This block contains all information relative to all transactions preceding the latest transactions and previous transaction, to give a chain of transactions that cannot be altered. Users can trust the system as all records of transactions are publicly available and distributed (decentralized) as opposed to having to establish and maintain trust with a transaction counterparty or third-party intermediary. Beyond providing an anonymous currency not tied to a central banking authority, blockchain provides a registry and inventory system, a ledger. Blocks of new transactions are added at the end of the chain, and encryption ensures that this remains unbroken, free of errors or tampering. As further blocks are added, each block, or transaction, is time-stamped and verified by all blockchain users. The decentralized nature means that there is no single record that could be altered, the records exist among all users. This system is significantly more efficient and robust than current methods for logging and sharing information. It can be used as a global accounting system of exchanges, removing the need for transaction audits or separate records held by numerous parties, including lawyers, corporations, and regulators to ensure compliance with licensing conditions or fair provision of services. This network integrity where all transactions are time-stamped, validated against prior transaction records, and publicly accessible preclude hidden transactions5. The effect is a publicly accepted trusted system. There is no single point of control, which increases security as the system cannot be hacked, altered, or corrupted. The ledger is visible to all participants, ensuring trust is maintained.   
WHAT DOES BLOCKCHAIN MEAN FOR 
GAMBLING ? Like Internet gambling, blockchain gambling is not a new type of gambling, but a new  platform or mode of access for consumers. The most obvious application of blockchain to gambling is through operators accepting bitcoin as a method of payment, with several online operators leading the way and some sites exclusively accepting bitcoin. Bitcoin can be purchased with any currency and transactions are processed rapidly, often with fewer overhead fees than commercial currency transactions6. According to a bitcoin casino affiliate site, BitcoinCasinoPro.com, most bitcoin gambling sites appear to allow players to retain their anonymity and do not require any identification to play. No personal data is transferred across transactions, which has resulted in the ability for users to avoid some regulations, for example, using bitcoin for online gambling in jurisdictions where this is prohibited. Sites that do not follow KYC protocols, which are typically a regulatory requirement, lend credence to concerns about the legitimacy of bitcoin gambling sites. This is consistent with bitcoin’s association with the online black market, e.g., the Silk Road, used for illicit goods and services with payments almost exclusively in bitcoin. In 2011–2012, Silk Road transactions were estimated to account for 4.5%–9% of bitcoin trading activity.12 As such, bitcoin and cryptocurrencies are often perceived to be associated with illicit activity with the Indian Law.  A potential advantage that blockchain gambling sites offer is that this can be translated into a greater return to players, for example, the house edge can be as low as 1.9%7. Bitcoins can also be used at a low cost to consumers, which is notable given that most credit card and third-party payment processors charge users transaction fees, for example, for withdrawing funds from third-party providers (thus encouraging re-gambling of wins) or cash advance fees (3%– 4%) 
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                         and interest (as high as 29.49%). Finally, withdrawing winnings can be done rapidly, as compared to other online gambling sites that can take a few days to process withdrawals, may have minimum withdrawal amounts, and in some cases require a check to be mailed rather than facilitating electronic transfers. Bitcoin transactions are also beneficial for operators as payments are irreversible, meaning that there are no issues with fraud or non-payment. Related to this, blockchain sites are differentiated by the lack of a required player account. For example, on one of the earliest established sites, Satoshi Dice, players sent bitcoin to a specified address to place a bet. There was no need to visit a website, download software, or create a registered account. This system was modified such that players now have a unique URL they can use to deposit funds to bet. The service uses a random number generator to determine if the wager wins or loses and payouts are sent immediately to players, rather than deposited into an online gambling account that remains with the operator. For players, as they do not keep funds in an online gambling account, there is no risk that the site will be hacked, seized, or funds stolen from an online account. For operators, there is no requirement to manage and protect player funds and accounts. This also reduces associated regulatory issues and compliance regarding player funds and accounts. Internet gamblers report that it is easier to spend more money than intended online and that electronic payment methods can obscure the true rate of expenditure, particularly for those at risk of experiencing gambling problems. Using cryptocurrency for gambling may create similar problems as players are gambling with credits not monetary denominations, and may not focus on the monetary value of their bets. This effect may be enhanced with bitcoin as consumers tend to spend more when the nominal value is a fraction of their home currency, which is the case with bitcoin8. 
 
MAKING BITCOINS MEANINGFUL FOR GOVT OF INDIA According to Zelizer’s Social Meaning of Money theory, money is treated differently depending on its context, such that money won gambling is not seen as neutral, but more likely to be perceived as tied to gambling and therefore re-gambled. This likely accounts for the finding that one-fifth of Britons with an online gambling account stated that they had an inactive account with an average of £14.96 remaining in this holding. Residual money in a gambling account is perceived differently to money in a bank account or wallet—it is tied to gambling rather than being viewed as neutral money to be spent on anything. This is likely also related to minimum withdrawal amounts from many online gambling sites and fees associated with withdrawals and transactions with payment providers. Gambling using blockchain structure may reduce this effect as customers do not have to use a gambling account9.  Funds are spent and returned directly without the need for these to be stored with a gambling operator. As such, according to Simmel’s Philosophy of Money, cryptocurrency, which has many potential uses, would be perceived as neutral and not specifically earmarked for gambling purposes. This may reduce the tendency for online gambling sites to lead to excessive gambling. Clearly, research is needed to investigate the impact of bitcoin gambling on perceptions of and actual expenditure. The impact of blockchain gambling extends well beyond the use of cryptocurrency for payments. Blockchain gambles are open to verification, so gamblers can ensure that games are fair, provided that they have sufficient technological knowledge to do so. That is, the code used to determine gambling outcomes is transparent and once launched, works automatically without interference. Sites can provide summaries so that all players can see the history of other players’ bets and the history of bets on the site itself. Even without this, transactions can be searched as records are public. For example, bitcoin transactions can be analyzed since the history of these are publicly available and network analysis can help map sets of public keys to individual users and transactions. Since currency exchanges generally require identity verification, anonymity of transactions using cryptocurrency is not guaranteed. This technology and system of records ensures that blockchain gambling is fair to players. Gambling operators can use blockchain to assure customers and regulators that there is no way to interfere with outcomes or payments. This may overcome reluctance among some users to use Internet gambling due to a lack of perceived trust10. It also alleviates the requirement for a third party, such as a gambling regulator, to verify the fairness of a gambling site. This may lead to gamblers becoming comfortable using unregulated sites.  Gambling can be provided peer-to-peer using the Ethereum, a decentralized platform that runs smart contracts. A smart contract is a self-executed code that is compressed (into a hash) and stored on the blockchain. The terms of how and when the smart contract should be executed are defined by the code, which cannot be altered and does not need an intermediary11. There is no possibility for subjectivity in determining the outcome and action. Users use Ethereum to write the code (smart contract) for a gambling app, which can be loaded on the network where it remains and can no longer be altered. That is, there is no traditional operator who can continually change the gambling site; players bet against the code. Similarly, when an outcome occurs, there is no chance that the promised payout will not occur, that is, there is no need for parties to act on good faith and good will. This allows peer-to-peer betting, similarly to a betting exchange, which suits certain forms of gambling, such as lotteries, sports wagering, and prediction markets, but are   
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                         less applicable to others such as slots and casino betting. An important implication of a decentralized code providing fair gambling activities is that there will be a reduced need for thousands of identical sites distributed over the Internet. Current estimates suggest that there are around 3,504 online gambling sites, many of which offer identical products. Internet gamblers select gambling sites based on reputation, as well as payout rates, and whether their money is safe and will be paid out. Blockchain gambling removes the relevance of concerns about site safety, lowers overheads, and likely raises payout rates, which may reduce the relevance of a site’s reputation. This may cause a reduction in sites, particularly the many disreputable sites that often target underserviced markets with limited legitimate online gambling options.   The open nature of blockchain means that online gambling can be made available in new markets that do not have access to traditional banking systems. In some markets, it is proposed that cryptocurrencies may be purchased as vouchers from retail markets, similar to a pre-paid gift card that can be used online. This allows new markets to have access to gambling(when regularized), including those where gambling is prohibited. Blockchain increases the difficulty of effectively prohibiting online gambling, particularly via controlling payment methods by the Government of India. The requirement for consumers to share extensive information about their identity and finances for online commerce has resulted in an exponential increase in fraud and identity theft. This is related to companies asking for and storing personal information on systems that can be hacked. Blockchain can be used for online storage and secure identity verification across multiple sites or institutions12. A blockchain ID could be linked to existing online accounts (e.g., Facebook, Google) and used to log into applications and sites, for in-person identification, similarly to using a passport or driver’s license, and theoretically as a key to real places such as a home or office. Unlike a passport, license, or other online identity, blockchain ID would not rely on a third party. This would overcome issues of users having to share their data, such as when using a Facebook login to access a third-party site, allowing Facebook and the site to access a wealth of personal information which is used for marketing or even sold to further third parties. Customers could share their data with companies, but manage this so only information needed for each purpose is shared, which may boost trust and reduce fraud related to excess data being shared with companies online. This could allow gambling operators to verify a customer’s identity quickly, cheaply, and easily, without relying on third parties and long wait times. It would also allow crossborder gambling as identification could be accepted globally and allow gambling operators to potentially target a wider market. Combining the decentralized blockchain principle with identity verification would allow identity to be checked for all transactions, in real time, which would virtually eliminate fraud. WHAT DOES BLOCKCHAIN GAMBLING MEAN 
FOR REGULATORS? Blockchain has the potential to disrupt the regulation of online gambling. The process of disruption occurs where a smaller company targets those sectors overlooked by established incumbent businesses, and gains a foothold by delivering more suitable functionality, often at a lower price. Entrants then move upmarket, delivering the performance that incumbent’s mainstream customers require, while preserving their advantages. In this case, a technology, blockchain, rather than a specific company, is the disruptive entity. With each transaction or bet visible for verification on the blockchain, bets are paid out automatically when outcomes occur, and with no customer accounts and funds to protect, the technology provides a high level of transparency for the gambling industry. Subsequently, the requirement for a third-party intermediary point of trust, the gambling regulator, becomes redundant. Using cryptocurrency also means that no individual has access to fund transfers, risk of payment failure, and money is secure at all points, meaning that no banking institutions or payment providers are involved; this is likely to substantially disrupt companies in these industries. Other business models that may be redundant include gambling affiliates and review sites, which help consumers identify which of the thousands of available online gambling sites can be trusted. It needs to be ensured that sites using blockchain technology should be trustworthy, and furthermore, customers are not at risk of losing funds, since these are not stored within accounts of the individual sites. Currently, very few regulated Internet gambling sites accept bitcoin payments, which means that consumers who wish to use this payment method may have to gamble with sites licensed in jurisdictions with minimal requirements relating to consumer protection.   Cryptocurrencies allow international gambling operators to process transactions, including those which are considered inappropriate by traditional payment networks. For example, customers in jurisdictions where traditional payment providers are prohibited from processing online gambling transactions could use bitcoin casinos to circumvent these restrictions. One of the most notable issues with blockchain gambling relates to the classification of bitcoin as currency, money, or an item of worth as this relates to the language generally used in regulation for the classification of gambling activities. Similar debates have been held over the worth of virtual currency and other virtual items with numerous court cases and inconsistent outcomes. The use of virtual currency is not new, and differs from electronic payment methods, which allow digital transactions of  
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                         currency. Virtual currencies have traditionally existed in specific online games (most commonly massively multiplayer online [MMO] games). These are intended to facilitate trading between players, generally without the option to cash out; however, there is a black market that enables direct exchange of virtual items for currency, facilitated by many thirdparty sites.  Recent legal actions have related to funds spent on virtual casino games and gambling using “skins” (virtual items associated with first-person shooter games). Courts in the UK and the Netherlands upheld decisions that virtual currency and items have monetary value and that theft of these is a violation of the law, similar such regulations could be enacted in India. Furthermore, the European Court of Justice ruled in a case that bitcoin can be considered to be a “means of payment,” treated comparably to traditional currencies for VAT (value-added tax) purposes. The issues with bitcoin differ from other types of virtual currency as this is intended to be used for commercial purposes and serves no value within a specific platform as opposed to within-game currency. Another differentiating feature of bitcoin is that it has no source of authentication, supply, and control, such as a bank, mint, government, or game developer. Rather, bitcoin provides these functions for itself, through voluntary users. As such, cryptocurrencies do not always fit with existing regulations and potentially require specific new legislation. Some bitcoin-gambling sites have claimed that as bitcoin is not recognized as currency these sites are not subject to gambling regulation. The use of bitcoin has been banned in several countries: Bangladesh, Bolivia, Ecuador, Iceland, Kyrgyz Kyrgyzstan, and Vietnam. China has banned financial institutions from dealing in bitcoin, and several other countries are deliberating different bitcoin-related issues.   The UK Gambling Commission has classified “digital currencies” as “money or money’s worth,” and therefore their use in gambling does constitute real money gambling. Australia has issues with the lack of nationalized issuance and considers bitcoin transactions as barter transactions, subject to goods and services tax. The U.S. Internal Revenue Service treats bitcoin as property (like stocks/shares), meaning that users are liable for capital gains taxes on transactions. Other U.S. government agencies regulate bitcoin as currency. Japan’s government announced a bill defining cryptocurrencies as “property of value” and recognizing them as a usable method of payment. The sales and purchases of bitcoins will be exempt from consumption tax; however, stricter KYC processes will be implemented for consumers and additional regulatory requirements have been added for digital currency exchanges, with similar such policies in India too.   These examples demonstrate that consumer and commercial use of bitcoin is vulnerable to government regulation. The lack of a central regulatory body means that sites using blockchain technology are censor-ship-resistant.  The current Domain Name System (DNS) is a distributed network that lets devices easily identify Internet protocol (IP) addresses. Internet censorship can occur when governments seize and block domain names, which has occurred or been proposed as away to reduce offshore online gambling in numerous jurisdictions. Blockchain-based domain names would not be able to be seized by governments or stolen by criminals. This has important implications for regulators and policymakers looking to use censorship-style tactics.  Despite the nefarious associations, the use of cryptocurrency or blockchain for gambling purposes does not necessarily mean that a gambling site is not legitimate. As bitcoin currency develops and more users, companies, and institutions begin to accept bitcoin as a valid method of payment, it is likely that confidence will grow. Although potentially disruptive, blockchain also offers many opportunities for regulators of Internet gambling. As incumbents, they are advised to closely consider how to incorporate blockchain technology to fulfill their objectives, and particularly to consider innovative ways in which they could be achieving new goals and serving new markets. Some gambling regulators are considering the implications of blockchain.  The Isle of Man, a prominent regulator of online gambling, has also indicated awareness of how the Internet gambling industry could benefit by moving due diligence, compliance checks, testing, and certification to the decentralized ledger. Cryptocurrencies can be obtained somewhat anonymously, and tools are available to help mask consumer identity. However, reputable bitcoin exchanges and wallets do have KYC requirements and blockchain technology uses a unique identifier code, which could potentially contribute to efforts to combat money laundering as well as issues related to match fixing. The UK Gambling Commission has updated its License Conditions and Codes of Practice to include bitcoin as an acceptable payment option for licensees, with the Isle of Man also allowing virtual currency deposits for online gambling. As the nature of blockchain gambling can differ substantially from existing Internet gambling, regulators will have to consider whether their existing regulation is sufficient, or if specific amendments are needed to respond to blockchain gambling sites13.   Efforts to block or ban blockchain gambling are likely to be ineffective, which should prompt regulators to discover and pursue strategies that are consistent with the new reality.   
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                         CURRENT SITUATION In 2017, there are an estimated 896 bitcoin and blockchain companies in 12 categories across 74 countries with a total of $1.88 billion in funding. This includes 36 bitcoin gambling start-ups, with $400,000 in funding on average, that offer gambling opportunities using bitcoins as stakes, making gambling the least funded by venture investing acros the sectors. According to GoCoin, gambling accounts for approximately half of all bitcoin transactions; however, these are small, accounting for about five percent of total transaction value of bitcoins globally. Many online gambling sites have implemented bitcoin as a way to make deposits and withdrawals, and this is being increasingly noted and reported by affiliate sites, which help consumers identify offshore sites. Cozy Games became the first regulated Internet gambling operator to accept cryptocurrency payments. This is outsourced through a partnership with GoCoin, which allows use of bitcoin and other cryptocurrencies on the 90 games that make up its platform. GoCoin integrates its player identity verification procedures within the gambling operator’s platform, thus allowing player identification, a requirement of the Isle of Man Gambling Commission, while maintaining privacy. This is an example of how legitimate gambling companies can incorporate blockchain technology and reach new markets, while lowering transaction costs. One of the most established games is Satoshi Dice, a bitcoin dice betting game transformed into a bitcoin casino that provides slot games and allows players to act as the house by betting on a shared bankroll. They claim that over four million bitcoins have been won with over six million individual blockchain bets placed, and they allow payouts of up to 64,000 per bet with a house edge of only 1.9%. The site is licensed by the government of Curaçao and states that users must be over the age of 18 to play. It was launched in 2012 and sold for US$11.5 million in 2013. Edgeless Casino is designed to run on the Ethereum blockchain with all operations based on smart contracts. The intention is for users to have a transparent experience and for all games to act how they are supposed to. SoftSwiss online casino has seen daily blockchain transactions grow from 100 to over 250,000 per day from 2009 to 2016.59 In 2016, bitcoin to USD transactions grew from 400 to 1,000. Virtue Poker is an online poker application that uses the Ethereum blockchain to hold funds in escrow until the game ends.60 When players commence a game, they put their funds (using cryptocurrency) into a smart contract, where it is held for the duration of the game. Funds are distributed to the appropriate winner at the end of the tournament. The cards are shuffled and encrypted by player’s own computers with appropriate permissions shared so that the cards can be dealt and all players can see the community cards. This architecture allows play between unknown players with trust for games with high stakes online. Operators or other players cannot interfere with the cards or funds, reducing the risk of fraud and cheating. Finally, esports betting site Unikrn now has its own cryptocurrency, UnikoinGold, which will sit on the Ethereum blockchain as a genuine cryptocurrency, which can be bought, sold, and traded on digital currency exchanges that deal with Ethereum.  CONCLUSIONS Blockchain protocols have innovative features that have the potential to transform the online gambling industry. Blockchain allows permanent records, is highly secure, provides a layer of anonymity as well as transparency, removes the need for intermediaries,includes validation and authentication mechanisms, and allows provably fair and trusted transactions. Blockchain and cryptocurrencies have not been widely adopted to date and may remain too complicated now for use by most consumers and businesses.   Currently, high-level technical knowledge is needed to work with blockchain. However, this barrier has been true for most technological innovations, which continue evolving to overcome challenges and expand until a tipping point is reached. For example, the transformative potential of the Internet was realized after the creation of web browsers. Initially, lack of understanding and knowledge of the Internet’s capacity, privacy concerns, and security issues represented serious challenges and barriers to widespread acceptance. Thirty years hence, the Internet has become an integral, essential, and commonplace resource to everyday commerce and social exchanges.  Nonetheless, blockchain technology still faces some significant limitations. Compared to existing transaction processing networks, the bitcoin network has a very limited processing rate (seven transactions per second vs. 2,000–10,000 for VISA). Transactions take approximately 10 minutes to be confirmed and download times are slow. However, technology is being developed that would greatly increase the capacity of transaction processing. Although the nature of the decentralized network means it is highly unlikely that an attack could occur, hacks have been attempted and security issues may arise. In particular, where blockchain intersects with intermediaries, such as online exchanges, apps, and websites, hacks or other security breaches may occur. It will take a significant passage of time and popular acceptance for blockchain to evolve into a universally adopted platform replacing traditional commerce and finance.   Iansiti and Lakhani suggest a quadrant or matrix describing the potential path of transition from single use, to localization of use within a defined community, to broader and increasing public usage, to final transformation and widespread adoption. Nonetheless, early adopters who understand the many advantages of blockchain are likely to engage with this, including established companies and institutions. Further, it is not necessary for consumers to have a 
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       technical understanding of the mechanics of blockchain to use this, for example, mainstream wallets and exchanges are already available. However, an easy-to-use consumer interface is needed before blockchain can move from the proof of concept phase of development.  To go beyond pilots and start-ups, blockchain needs to have a system of transparent governance and the involvement of trusted organizations to give others confidence. The authors feel the necessity that regulation and government acknowledgment is needed for bitcoin to reach mainstream acceptance. With a widespread lack of specific regulation and policy concerning blockchain with regards to gambling, it is likely that there will be many innovative and experimental attempts to incorporate this technology into the provision of gambling. If blockchain gambling solves existing problems for consumers, such as increased return to player and ensured integrity of games and payments, this may increase engagement with this technology. Blockchain is not just about anonymous cryptocurrencies and faster payouts. It is part of a rapidly growing ecosystem of advanced technologies that will play a fundamental role in the future of commerce and society. Accordingly, it is predicted that blockchain will form a strong foundation for gambling opportunities and transactions that will in some way impact regulators, either generating novel approaches to regulatory and compliance issues, or, through mass collaboration, eliminating the need for regulators in a self-governing system.  The authors are of the opinion that with India going digital as per the vision of our Hon’ble Prime Minister, we need to legalize Bitcoin currency and in order to provide a leap to our unemployed youth of the country, we need to legalise online gaming.  
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As threats to wildlife and ecosystems constantly 
increase, so too does the critical need to use available 
resources, such as water, more wisely, and to spend 
conservation money more effectively (Boon, 1992). 
Demand for long-term ecological information has never 
been greater if these needs are to be fulfilled. I have been 
fortunate to spend the whole of my professional life 
working on an environment I have been in love with ever 
since I can remember }  rivers. Some rivers still appear 
to support near-natural characteristics, and flora and 
fauna to match, yet so many others are sad and sorry 
shadows of their former selves. We know through 
common sense and centuries of research (Darwin, 1859) 
that natural selection of species has occurred across the 
globe, and so too have dramatic changes occurred in the 
plant and animal communities of rivers in response to 
natural climate change. For example, rivers in the south-
east of Britain have a much richer natural legacy of fish 
species because they were connected to the freshwater 
Rhine system less than 15 000 years ago as the last great 
ice sheets retreated (Davies et al., 2004). In contrast we 
know surprisingly little about the way riverine 
communities are affected by natural extremes of 
recent centuries, or anthropogenically induced ones, and 
whether these changes are short- or medium-term, or 
permanent. 

 
This editorial discusses the importance of long-term 

data sets (LTDs) in science and water management and 
the role LTDs should play in helping to make sensible 
river and water management decisions }  of paramount 
importance if we are to sustain water supplies for future 
human uses without destroying major parts of the planet’s 
environment (Westcoat and White, 2003). It also draws 
briefly on experiences gathered from working on 
headwater chalk streams over the past 13 years (Berrie 
and Wright, 1984; Berrie, 1992; Sear et al., 1999). 

The British Antarctic Survey (BAS) 
(www.antarctica.ac.uk) states that tracing and 
understanding past changes in the environment play an 
important role in the prediction of future changes. It was 
through long-running records collected for over 30 years 
that BAS scientists first identified the hole in the ozone 
layer above Antarctica. They note that the Earth is ever changing, 

and environmental data represent a unique picture at the 
time and place they were collected. Measurements 
accumulated over decades, and historical records dating 
back centuries, provide crucial evidence about the 
environment today. 

 
The National Science Foundation (NSF) in the 

United States (www.nsf.gov), is an example of an 
organization that encourages research aimed at generating 
long time-series of biological and environmental data 
concerning ecological and evolutionary processes. The 
Foundation is responsible for a Long Term Ecological 
Research (LTER) programme, and for an LTER 
Network that coordinates efforts involving many 
scientists investigating ecological processes over long 
temporal and broad spatial scales. Since its 
establishment the LTER enterprise has evolved from five 
sites into a network comprising 24 ecologically diverse 
sites. The LTER programme also fosters inter-
disciplinary, inter-agency and international 
collaboration, and 20 nations now have associated 
International LTER (ILTER) programmes. This is a 
good example of maximizing the value of data by 
drawing on the experiences of others, both within and 
beyond the boundaries of individual organizations and 
countries. 

 
One of the most complete ecological LTDs on rivers 

has been established by the Patrick Center for 
Environmental Research in Philadelphia 
(www.acnatsci.org/research/pcer), which maintains 
extensive fishery databases including some that cover 
periods of continuous monitoring for more than 50 
years. These data are analysed in conjunction with 
other data sources to maximize the power of 
detecting environmental trends and biodiversity 
responses. This represents an important 
contribution to understanding how ecosystems respond 
to natural processes and human activities, and in 
applying this knowledge to developing catchment 
strategies for enhancing environmental quality.  



13                                                         In the UK the ‘Biodiversity Action Plan’ (BAP) 
has led to much activity aimed at improving the 
sustainability of habitats and species at risk locally or 
nationally (www.ukbap.org.uk; Department of the 
Environment, 1995). Many of the actions may have been 
expensive, and possibly ineffective, because they were 
often not linked to information derived from long-term 
data sets. I am not suggesting that action should have 
been delayed while these habitats and species continued 
to decline, but simply that if some resources had been 
diverted to long-term data gathering, the result may 
have been a more cost-effective programme. Today the 
emphasis of BAP plans is achieving ‘targets’; however, 
as with many such plans, spending money gathering data 
that may not fulfil their true purpose for several decades 
rarely impresses those holding the purse strings. 
 
According to the UK Environmental Change Network 
(ECN) (www.nmw.ac.uk/ecn), access can be made to a 
wealth of long-term data sets which are increasingly used 
to quantify the effects of environmental change. What are 
described as largely sectoral approaches to detecting 
environmental change have now been complemented by 
establishing an integrated monitoring network }  the 
ECN. This is a multi-agency, multi-disciplinary, 
programme both of data collection and data 
management, which aims to link spatial, temporal, 
experimental and modelled data to detect and interpret 
environmental change. A key strength is that the new 
network of sites is operated in conjunction with other 
UK monitoring programmes, thus adding to its ability 
to identify and quantify environmental changes 
associated with human activities, to distinguish 
anthropogenic change from natural variations and 
trends, and to warn of undesirable effects.  
 
By 1997, the ECN comprised 53 sites covering the 
main environmental gradients in the UK. Five 
important features for all such programmes to emulate 
are: (i) where possible, sites selected have known 
management histories and existing data; (ii) standard 
protocols for environmental measurement, quality 
assessment and data validation to ensure that all data 
collected are comparable in both space and time; (iii) 
links with other sectoral monitoring programmes, thus 
allowing data to be combined with historical or more 
spatially extensive information; (iv) central data 
management procedures to create seamless transitions from data collection to data dissemination, and 

from data provider to data user; (v) an Internet service 
providing direct access by others to its summary 
database of integrated hydro-environmental research 
of instream, riparian and wetland habitats within 
groundwater-dominated systems. Following 
instrumentation of a number of catchments, and 
capture of the resulting data, information is stored in a 
single Data Centre, and made available to others through 
the NERC science programme. LOCAR has emphasized 
that projects such as this provide data that are a 
resource in their own right, and not only as a source of 
publications for the scientists involved. Properly managed 
and built on in the future, they can potentially be used 
and re-used for many other purposes. As data can also 
be extremely expensive to collect, LOCAR attaches 
great importance to ensuring that maximum benefits 
are derived from data once acquired. To be accepted 
within the NERC data resource, all data must be 
calibrated and quality-assured, and sufficiently supported 
with documentation to be of use to third parties without 
reference to the original collector Like the rivers in the 
LOCAR programme, headwaters of chalk streams are a 
very specific example of a groundwater-dependent 
ecosystem }  GDE (Evans and Clifton, 2001; 
Boulton, 2005). In the UK, as elsewhere, many 
GDEs are of national or international 
conservation significance (Boulton, 2005). The ecology 
of chalk streams is very distinctive (Berrie, 1992; Sear 
et al., 1999) and, at a European level, their importance 
is recognized through designating Special Areas of 
Conservation under the EC Habitats
 Directive that support Ranunculus (water-
crowfoot) communities 
(europa.eu.int/comm/environment/nature/nature 
conservation/eu nature legislation/habitats directive). 
England has the largest resource of chalk rivers in 
Europe (Environment Agency, 2004), and this habitat 
type is listed in the UK BAP as a priority for protection 
(Department of the Environment, 1995; Environment 
Agency, 2004) 



14                                                        Quite by chance, and unknown to each other, 
two projects commenced in 1992 to collect LTDs 
for invertebrates and plants of headwater chalk 
rivers in England. The invertebrate work focused on 
a single stream, the Little Stour, in south-east 
England (Wood and Armitage, 2004). For the first 
3 years, data collection on the Little Stour was 
orientated towards PhD research, but because 
Wood realized the importance of long-term data sets 
for water resource management the work has 
continued to this day (Paul Wood, pers. comm.). The 
second LTD was my own responsibility. Over the next 
3 years a network of more than 100 sites was 
established on 24 rivers, surveyed three times a year 
(Holmes, 1999). Ever since then, 12 rivers have had 
long-term monitoring, with 1–3 sets of data 
collected annually from > 50 sites. This long-term 
monitoring took place on several rivers 
identified within the UK as suffering serious 
environmental impact caused by over-abstraction 
(NRA, 1993). 

 
The trigger for both investigations was a major 
groundwater drought that began to hit chalk rivers in 
1990; it severely disrupted water supply to homes in 
southern England, and lasted for 3 years. I was asked on 
numerous occasions, both by water supply companies 
and by the environmental protection agency (National 
Rivers Authority at the time), what the long-term impact 
of the drought would be, exacerbated in places by 
abstraction, on the headwater stream ecosystems. Despite 
supposedly being considered ‘an expert’ in the field 
within the UK, my straight answer was, ‘I haven’t a 
clue’. The environmental health of headwater chalk 
rivers, as is the case in all GDEs, depends on the timing 
and availability of groundwater (Murray et al., 2003; 
Boulton, 2005). What we did not know was how far 
the plant communities could change from ‘natural’ 
extremes and still bounce back. Yet part of the 
fascination of rivers is that they are dynamic, and 
change, and natural extremes are important in shaping 
river communities (Everard, 1996). 

The long-term plant monitoring of headwater chalk 
streams has shown that natural variations in the flora 
of such rivers is very great, and influenced to different 
degrees by natural physical and hydrogeological characteristics, the extent and timing of rainfall that 

fills the aquifer, abstraction of water that would 
otherwise find its way into the river, and ‘chance’. By 
chance, some rivers support some species and not others, 
and centuries of ad hoc observations and recording 
confirm they never did, even in neighbouring catchments 
of similar characteristics (Preston et al., 2003). Through 
relating floral changes to flow data for a number of rivers 
a system was derived whereby the nature of headwater 
macrophyte communities can be forecast/hindcast on the 
basis of flow (Westwood et al., 2006). This was 
possible because the LTD incorporated surveys that 
began after a supra-seasonal groundwater drought 
(Wood and Armitage, 2004) and continued through a 
period of recovery, stability, another supra-seasonal 
drought, and then recovery again. The system also noted 
how one river, suffering from excessive abstraction, only 
recovered following the implementation of an alleviation 
plan (Holmes, 1999). This LTD continues today because 
each annual survey adds to an understanding of how 
headwater streams react to natural and anthropogenic 
stresses, and provides unequivocal evidence to justify 
alleviating the impacts of over-abstraction. It is also the 
only example of an LTD for macrophytes in the UK. 

 
The macroinvertebrate LTD (Wood and Petts, 1999; Wood 
and Armitage, 2004) also included the same drought events 
(1990–1992 and 1996–1997), but was monitored on a 
single stream. The invertebrate community was shown to 
respond directly to changes in the discharge regime. 
Significant differences in community abundance, the 
abundance of individual species (e.g. Gammarus pulex), 
diversity indices (Shannon Wiener and Simpson diversity) 
and the Berger–Parker dominance index were recorded 
between drought, flow recovery, and other non-drought 
years. Drought conditions resulted in extremely low 
community abundance. Like the macrophyte 
communities, recovery of the invertebrate community 
extended over a 2-year period and reflected recovery of flow 
associated with recharge of the groundwater aquifer. The 
results underlined the continuing need for medium- to long-
term data series to investigate the 
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response of instream communities to flow variability 
so that extreme events can be placed within the 
context of natural variability. However, the 
absence of a comprehensive pre-drought baseline 
macroinvertebrate data set made it impossible to 
determine an end point for recovery (Wood and Petts, 
1999), or whether recovery had ever occurred (Poff 
and Ward, 1990). The need for LTDs containing 
baseline information both on flora and fauna is therefore 
very important where management or restoration activities 
are required. This LTD is added to every year; unlike 
macrophytes there are other LTDs for river invertebrates 
(Wright and Symes, 1999; Wright et al., 2000), but none 
of these has a continuous record. 

 
With the need to implement the Water Framework 

Directive (WFD) in Europe over the coming years (to 
‘preserve and, where necessary, improve the quality of 
surface waters’; Irvine, 2004) large-scale monitoring will 
be required. I agree with Irvine (2004) that water bodies 
unlikely to be at risk should have ‘infrequent surveillance’ 
to make the WFD cost-effective, but this common-
sense approach needs to be properly documented, and 
the results need to become an LTD in themselves. In this 
case, it would fulfil the guidance developed for the WFD 
by the Common Implementation Strategy (2003) which 
emphasizes that natural variability of quality elements in 
high status water bodies should be quantified if the 
impacts on water bodies of lower status are to be 
understood. Thus, monitoring must not be so simple that 
it is incapable of detecting real changes. 

 
The value of long-term, continuous, ecological monitoring is 
undeniable. I believe it is imperative that we build on this, 
ensuring that LTDs are always quality-assured, and the data 
derived are made accessible for wide use. For too long, 
money has been spent on projects of many kinds (both on 
potentially damaging engineering projects and on restoration 
(Ormerod, 2004)) without adequately monitoring the effects 
these actions have on ecology. At best, some money is 
occasionally found for post-project appraisal that may 
extend for a few years after completion, but rarely, if 
ever, for LTD gathering that would reflect the long-term 
legacy of the project to the environment. LTDs of 
high quality represent extremely good value for money 
if used for guiding appropriate river management, water resource use, and environmental conservation 
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Abstract—-India is a country where forest cover is 
decreasing day by day and if not looked into it, India will 
become totally barren land. Presently, India covers 21.5% 
of forest cover in the world. Stand and Forest have 
different meaning in forestry. Stand is defined as an 
aggregation of trees which have same composition, age 
etc. in common. Hence forest designates aggregation of 
different stands and conservation is the act or process of 
conserving. Remote sensing is the study of object without 
in contact with hand. In here, remote sensing is used to 
observed the conservation and its economic value. It 
stratified the stand results into three decision categories: 
1) forestry opportunity for economic value, 2) 
conservation opportunity, 3) areas of conflict 4) forestry 
mapping and assessment. In all combinations except one, 
the large majority of stands fall in the category of 
conflicted values.  
 
Keywords: Conservation, Remote Sensing, Economic 
value, conflict etc.   
 

I. INTRODUCTION  
 

India is endowed with a great variety of biological 
communities and is ranked sixth among twelve mega diversity 
countries in the world. As many as 45,000 species of wild 
plants, over 77,000 species of wild animals have so far been 
recorded, together comprising about 6.5% of the world’s 
known wildlife [1].  

But India’s green mantle along with its heritage of 
biodiversity is in grave trouble today due to population 
explosion, encroachment to forest land, shifting cultivation 
practices and degradation caused by overgrazing, illicit felling, 
lopping, for fuel and folder, removal of forest floor litter, 
forest fire, etc.  

 In recent times, the planners and decision makers 
are facing several challenges associated with resources 
consumption by expanding population in the face of 
impending global changes. Some of the challenges are (i) 
Maintenance of sustained utilization and prevention of 
ecological degradation. (ii) Altering landscapes to increase the 
production of desired or needed products. (iii) Restoring 
degraded landscape to enhance their ecological or economic 
productivity and diversity.  

 Encroachment of human into forest areas such as 
forests and wetlands in recent times has resulted in the  

 
degradation or destruction of these habitats. Loss of habitat 
and habitat fragmentation are areas of major concern in 
species conservation. Road construction, deforestation, 
draining of swamp lands etc. resulted in large areas of habitat 
being broken up into a series of smaller areas or fragmented 
[6].  

Fragmentation is mainly a part of human activities 
that alter size, shape, and spatial arrangement of habitat types 
on landscape and can result in changes to: a. Decrease in the 
patch mean size of "natural" habitat b. Smaller patch shape c. 
Patch adjacency increment d. Decrease in patch interior to 
edge ratio. However, the recent concern is on biodiversity 
conservation and identification of biological rich areas. [1], 
[2]. Forest Cover is defined as “All lands more than one 
hectare in area, with a tree canopy density of more than 10 % 
irrespective of ownership and legal status [3].  
These types of land can be called as forest area. Remote 
sensing is a field that required many hard work and struggles. 
By using planes, drones, balloon, normal data extraction are 
done and from that data information regarding the specific 
area or object is evaluated whether it is good or not. In here, 
not any kinds of physical contact is done, only through 
monitoring process. In these fig.1 (A) denotes the source of 
energy from the sun which is passive, (B) denotes the 
radiation and atmosphere, (C) denotes the forest stand, (D) 
denotes the recording devices like satellite and airborne i.e., 
aero plane or drones, (E)denotes 
transmission/reception/processing of raw data, (F) denotes the 
interpretation and analysis of raw data by the AI (artificial 
intelligence), (G) denotes final products/application of data 
that are given by the AI for betterment of forest stand.  
 There is an urgent need to create reliable database in terms of 
qualitative and quantitative inputs  for  restoration, 
 rehabilitation  and conservation  strategies  in 
 the  Ecologically Sensitive Areas (ESA) in the country. 
These  
ESA’s are those specific areas having natural, cultural and 
geographical value or fragile/susceptible to factors of 
deterioration in the ecological balance. Most of the potential 
ESA’s in the country are being degraded in recent times due to 
various impacts of developmental activities including biotic 
pressure. Due to its rich biological heritage, India has a special 
responsibility to conserve and use these resources in a 
sustainable manner. In the light of the above, about thirteen 
major parameters have been identified to recognize an area as 
Ecologically Sensitive Area.  
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The thirteen primary indicatorsare grouped in 3 
major categories such as (i) species basedindicators (endemic, 
rarity, endangered, centers of evolution of domesticated 
species) related to the characteristics of species which are or 
may become threatened with extinction, (ii) Ecosystem 
based(wildlife corridors, specialized ecosystems, special 
breeding sites, areas with intrinsically low resilience, sacred 
groves, frontier forest) are being essential to the survival of the 
first category, (iii) Geomorphologic features 
based(uninhabited islands in the sea, steep slopes and origins 
of rivers) which are known to have substantial effect on 
ecosystems at large [4].  

It is now realized that all the concerned departments 
are keenly interested to work towards achieving sustainability 
through proper scientific planning in an obvious effort to 
control the consumption of natural resources to protect 
ecologically sensitive areas from exploitation and thereby to 
reduce the adverse impacts of social changes to the 
environment.   
 

II. OBJECTIVES  
 

The environmental considerations into spatial plans 
in the ecologically sensitive areas is: To identified forest areas 
of Conservation and to prioritize economic value of forest and 
point out the conflict areas.   

 
III. METHODOLOGY  

 
From the figure 1, it shows that source of energy is received 
from the sun which is a passive source get pass the radiation 
zone and comes through the atmosphere before reaching the 
forest stand. Again, same source of energy is created by 
recording devices toward the forest stand which also comes 
pass through radiation and atmosphere zone.  

The energy created by recording device is called as 
active source, this source both passive and active get reflected 
from the forest stand and goes directly through the device 
which have a sensor to collect it. Sensor is generally attached 
to platform which can be either manned or unmanned. From 
these sensor data collected is sent to transmission or reception 
point where the data is asses by the AI for the necessary 
information.  Then the AI start interpreting and analyzing the 
information and point out certain specific distribution of forest 
area, presence of soil morphology, topography, ages and 
composition of trees presence, as well as the biodiversity 
status of the specific area. From this many information 
interprets by the AI, human know the economic and 
conservation value of the particular area of forest stand.  
 
 

 
 
Fig. 1.Block Diagram of Remote Sensing in forest stand  
 
IV. ROLE OF REMOTE SENSING  
 
 A)FOREST  TYPES  MAPPING  AND  

ASSESSMENT-  
 
  India forest types is of 5 types, from these 5 types, it is 
divided into 16 groups and then again divided into many sub 
groups.Changing of climate as well as human factor lead to 
the spatial disturbances in the forest areas resulting in species 
composition [7]. In the study of spatial distribution of forest 
types would help greatly in forest conservation for accounting 
the changes that have resulted in the changing quality and 
composition of forests. It will bring out the feasibility of 
satellite applications in preparation of spatial forest maps at 
the block level. 

The changing scenario of natural forests into 
artificial forests could well be discerned by generation of a 
baseline data of forest types which  are independent of each 
district. The availability of such maps has greater ecological 
significance and  provide better insights to the working plan 
officials as to what type of species need to be introduced by 
replacement of natural forests or regeneration of degraded 
forests in the area on a  more scientific and reliable 
distribution at the block level on 1:50 ,000 scale would prove 
an essential component in the scientific conservation of forests 
[7].  
 

B) BIODIVERSITY STUDIES  
 
The conservation of forest is done by knowing forest 
inventories and zonation of the area which is sensitive and 
diverse with different forest areas or adjoining area with the 
help of satellite data in a specific area can be resolved by 
using remote sensing and GIS or integration of both. The 
initial probabilistic diversity zones should be narrow down 
using satellite data and the consistency of patchiness as a 
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function of landscape dynamics could be used as an element 
for bio-diversity studies. With the rapid destruction of forests 
and encroachment the use of multi-temporal satellite data 
using digit analysis procedure provide spatial change maps by 
image differencing methods and logical operations. The 
satellite data pertaining to  IRS 1A LISS II, IRS 1D LISS III 
and IRS 1D PAN should be used to study the forest stand [6]. 
The methodology recommends for detailed investigations at 
district level for accounting forest changes over the years 
within the reserved forests areas.  
 

B)ECONOMIC VALUE  
 

Economic value means in terms of money that can be 
found from forest, whether it may be employment generation, 
goods production and forest services or contributing to 
national income as well as trades in foreign markets. 
Moreover, its sustainabilityis measure or assess by the profit 
that are getting from the forest investments.  

It can be done by analyzing the vegetation mapping and 
monitoring condition of vegetation as well as soil moisture of 
the areas. Different types of method can be implying in order 
to measure the vegetation cover and changes over periods by 
the usage of reflective remote sensing. Crop yield, parameter 
and growth model can be easily derived.  

Moreover, if we know the certain specific usage of 
remote sensing in the particular area, crops production can 
also be increase considerably high as compare to past 
production.  
From the remote sensing we get to know which types of 
deficiency and evaluation of data into information relate out 
many distinct points such as identification of pest and diseases 
phenomenon, climatic effect on the growth of the crops.   
 

D) CONFLICTS  
 

There is a fact that conflict arises from forest stand 
and these types can be solved by using remote sensing and 
imagery data of satellite. For now, high resolution satellite 
imagery is used to evaluate the conflict in border areas or 
adjoining areas of forest stand. Conflicts are generally arising 
from land use planning; these is asses by the uses of GIS 
which resolved the territorial differences in the areas.  
And different types of conflicts which are complex is being 
resolved with the use of GIS of high resolution. GIS, 
geographical information system and digital tools played an 
important role in the major recent conflicts. Digital tools are 
used to clear the doubts of conflicts of territory by using of 3D 
visualization tool that combined satellite imagery and other 
imagery [8].  

Images that combined satellite and other are called 
powerScene, which is used to clear the matter  that 
 are  confused  to  understand. Powerscene clear 
the conflict between areas and help in avoiding future trouble 
in the particular areas or adjoining area.  

The concept is GIS is unbiased relatively in 
conflicts. But GIS altering make it easy in understanding 
reality conflict and can also make more difficult in 
determining exact circumstances. There are some important 
issues regarding conflict such as selection biased and 

measurement validity which give difficulties in creation of 
map. For these analytical solutions is used for selection biased 
and dataset is required for measurement validity [8].  

If biased is found, then data removal irrespective of 
the location is done. This is solved by raster representation, 
which is the collection of cells of same attribute but loses its 
unique identity. Major forest conflicts are solved mainly by 
using GIS in which data are recorded in time and analyses 
where data of map changes. Territorial conflicts and mapping 
have a close relation between themselves before GIS come 
into world’s scenario but by remote sensing it can be resolves 
with the use of digital tools. 
Remote sensing with its digital tool help in solving conflict 
where human factor has not. By understanding the space and 
the GIS which give voices to different groups can resolved the 
territorial conflicts and tell the potentiality of solving the 
matter simply. 

 
V. CONCLUSION  

 
Remote sensing is the study of a particular areas, 

objects by getting information through a device which we get 
the data i.e., sensor. From the data we know the information 
about the object without being in physical contact. It is either 
unmanned or manned which is attached to a platform. 
Platform can be either mobile or stationary.  

Remote sensing helps us to know the conflicts that 
were occurring in the forest and their adjoining areas by using 
satellite imagery. Moreover, it gives economic importance 
that were being neglected by people towards the forest and 
also conservation of the stand in more secure manner than the 
usual practice of forestry.  

So, from the study, we get to know that forest can 
be conserved by using remote sensing. However, uses of tools 
in these field is very costly. Using of aero plane, drone or hot 
balloon required more income but from these platforms we 
get to know very specific of a certain area where people were 
not possible to go and directly study.   
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Abstract— The floral patterning in Arabidopsis 
thaliana is under regulation of Class A,B,C, E genes. The class C gene Agamous (AG) is expressed in whorl 3 and 4 to form stamens and carpel in flower. The expression of AG is repressed in whorl 1 and 2. The previous studies showed the repression of AG mRNA through corepressor protein LUG, SEU genes. RBE, ANT, SAP and BLR transcription factors are also the repressors of AG with the unknown mechanism. In this review, we compile the undertaking of these known repressors in AG mRNA repression and specifically focus on the mechanism and how these repressors interplay among themselves and tightly negatively regulates the expression of AG 
mRNA in whorl 1 and 2 for the precise maturation process of flower development. To explore the molecular mechanism of repression of AG mRNA, we target on the preliminary computational approach followed by biochemical investigation for the determination of  direct or indirect interactions among repressor proteins and repression activity of AG mRNA through these repressors. The preliminary studies is suggested to be performed through computational tools as Bioconda channel based DREAMTools for prediction of Protein-Protein interactions. For the Protein- RNA interactions PRD, RAID, PRIDB and RsiteDB tools are proposed. Further, confirmatory studies may be performed to explore the preliminary data obtained from the suggested computational tools.  be performed through computational tools as Bioconda channel based DREAMTools for prediction of Protein-Protein interactions. For the Protein- RNA interactions PRD, RAID, PRIDB and RsiteDB tools are proposed. Further, confirmatory studies may be performed to explore the preliminary data obtained from the suggested computational tools.   

Keywords- Agamous (AG), transcription 
factors, Bioconda channel, DREAMTools, yeast 
two hybrid assay, Protein fragmentation 
complementation assay, PRD, RAID, PRIDB 
and RsiteDB and Luciferase assay,  
 I. INTRODUCTION  The angiosperm flower patterning and development involves several molecular mechanisms. Therefore, the comprehensive and precised understanding into the gene regulatory networks governing this vital developmental process in plants is required. Before two decades, Arabidopsis thaliana is one of the intensively investigated flower model for the studies of the molecular mechanism for flower patterning and 



 22  development. In the recent scenario the molecular mechanisms focuses on interaction  among the floral organ A, B, C and E identity genes, specifically the A and C class genes of ABCE model. The combinatorial effect of the A, B, C and E classes of homeotic genes mediates direct the sepals, petals, stamens and carpels development in four concentric whorls, respectively (1, 2, 3). The genes ABCE encode the protein transcription factors also called as MADS box transcription factors. The transcription factors of MADS box possess possibility to interact with each other and in the form multimeric complexes they can activate the vice versa gene (3, 4). AGAMOUS (AG) belongs to Class C gene and regulates the development of the floral organs and it is known as one of the floral organ identity factor and the only key regulator of Arabidopsis thaliana. Therefore, in order to reveal the function of AG in determination of organ fate, it is important to give deep insight to genes and mechanisms that originate and involve at the downstream of this Class C genes. (5)  Accordingly, AGAMOUS (AG) gene belongs to C-class and specify stamen identity in whorl three and promotes carpel development in whorl four. In the whorl one and two, the expression of AG is negatively regulated by AINTEGUMENTA (ANT) that promotes petal identity in whorl two (6). RABBIT EARS (RBE) maintains spatial boundaries in the whorl 2 (7). BELLRINGER (BLR) also represses AG in floral meristems and STERILE APETALA (SAP) also a negative regulator AG (8, 9). The another well known two direct interacting plant regulatory proteins LEUNIG and SEUSS (LEU and SEU) transcriptional corepressors (10) and together represses AG. (11,12,13). AG mRNA consists of cis-regulatory sequences in the unknown putative sites and functions in regulation through binding with repressors. These regulatory sequences in the AG mRNA might be the target of these repressor proteins. These repressors binds to putative sites of mRNA containing cis-regulatory sequences at unknown positions and negatively regulates the expression of AG mRNA (14, 15). In the previous studies, biochemical assays were performed to study protein-protein interaction in yeast, Luc reporter assays and repression assays in plant meristematic tissues were performed (16).  Previously, computational analysis with Comprehensive Interaction Databases has been implemented for the exploring the interactions among repressor protein their probable mRNA Targets (15). The Protein-protein interactions could be studied using bioconda channel mediated DREAMTool. The DREAMTool is utilised for the exploration of biomolecular protein-protein network Inference of proteins (22-23) and also prediction of transcription factor sequence specificity of unknown proteins within the genome. This data base determining protein-protein interactions among all the pairwise interactions in network of 47 proteins (24) The RNA–Protein interactions could be intensively studied through the Protein–RNA interaction database (PRD) analysis. The PRD analysis intergrates data sources from the 22 organisms including plants at the gene level. This studies focus on the interaction among proteins and proteins-coding mRNAs. The interaction studes includes the relevant information curated from other resources that involves binding sites, protein/RNA motifs and biological functions (17). The another resource to such protein-RNA based interactions is RAID. This RAID database works upon the the feeded entries and integrates gives computational prediction with the experimental setup. It collects the data from 18 resources and published literatures. It has a wide range of recruited target with 1,208,008 RNA–Protein interactions and contains 60 species covering seven categories that includes bacteria, plants and vertebrates (18). Furthermore, the another method of computational analyses to achieve the 



 23  information of the putative binding sites in the wild and mutant target mRNA of multimeric repressor proteins, is the protein–RNA Interface Database (PRIDB) tool. This will provide more information of  the RNA–Protein interfaces system and also the sequence information of the potential putative target RNA-binding sites for the given proteins. It will be targeting the more clear binding information about the unknown potential RNA–Protein interactions. This database contains structural information for 926 RNA–Protein complexes and includes 9689 protein chains and  2074 RNA chains. In the support of luciferase repression assays, PRIDB will be more for the structures of RNA–Protein complexes and their detailed interfaces to users and will be a  detailed informative source to analyse RNA–Protein interactions (19). The another data base suggested is RNA binding site Data Base (RsiteDB) database tool which may support  for the domain studies to know the orientation of proteins with respect to target mRNAs (20).  RsiteDB would estimate the probability of the interactions among RNA nucleotide bases and  protein binding pockets and the RNA–Protein complexes spatial arrangements. Here, we suggest the feasibility of existence of different multimeric protein complexes of LUG, SEU, 
RBE, ANT, SAP and BLR repressor proteins in combinations. These repressors or factors may interact in pair or in coordination with each other or form the multimeric protein complexes. Further, these protein complexes will get recruited to AG mRNA and negatively regulate AG through unknown putative sites. In this review, we suggest and discuss the biochemical and computational methods to identify the protein-protein interactions and their orientation through domain analysis in multimeric protein complex. The binding of the multimeric proteins to the 
AG mRNA through unknown putative binding sites could be examined through wild and mutant type binding assays of the target mRNAs which will further contribute in confirmation of the conserved sequences of the target AG mRNA.  The repression assays to investigate the binding and repression of wild and mutant AG 

mRNA through multiple protein complex of 
RBE, ANT, SAP and BLR repressor proteins using luciferase reporter assays might play critical role in yeast cells and plant tissues.  The analysis of the putative sequence specfic interactions of LUG, SEU, RBE, ANT, SAP 
and BLR proteins with AG mRNA will also be required for repression of AG mRNA. This 
analysis will be favoured by computational Data Base programmes as PRD and RAID focusing on Protein-RNA interactions. PRIDB and RsiteDB that are site specific data bases will be utilised to study protein complex and AG mRNA interactions. The data obtained from the computational analysis will be used preliminary test to confirm the futher biochemical test .This investigative approach may propose the large number authentic proteins and their role in multimeric complexes as transcription factors or repressors targeting AG mRNA. 
 

II. RBE, ANT, SAP, BLR protein-protein interaction through Bioconda mediated DREAMTool analysis with LUG and SEU corepressor protein further confirmed in Yeast cells and HEK cells.  
LEUNIG (LUG) and SEUSS (SEU transcription factors ) negativesly regulates the expression of 
Agamous (AG). (11,12). The RBE, ANT, SAP, BLR are the repressors of AG mRNA in the floral whorls and meristametic tissues (6-10). The mechanism of the interaction of protein-protein repressors is not explored yet. Bioconda based DREAMtool predicts the network Inference of two different proteins and also determines the transcription factor sequence specificity of proteins within the genome. DREAMtool data base will be determining the protein-protein interactions with the consolidated data for the confirmation of protein interaction in biochemical studies. DREAMtool data based protein interactions are explained in (Table 1)  



 24  TABLE I. DREAMTool based prediction of 
protein-protein interaction 

 TABLE I-Prediction of LUG, SEU, RBE, ANT, SAP and BLR Protein-Protein interaction  Using DREAMtool prediction data analysis..   Bioconda based DREAMTool analysis for the prediction of possible interactions of LUG and SEU with RBE, ANT, SAP, BLR proteins. LUG protein may interact with any of RBE, ANT, SAP and BLR and than complex binds to SEU. SEU protein may interact with any of RBE, ANT, SAP and BLR and than complex binds to LUG.  LUG/ SEU protein complex binds with RBE, ANT, SAP and BLR. as expained in Table I.   These all repressors may interact with LUG and SEUSS.through direct or indirect protein-protein interactions. This introduce the possibility for the interaction of RBE, ANT, SAP, BLR with either LUG or SEU (Figure 1A) or with both (Figure 1B) and than the repressors gets recruited to AG mRNA. The yeast 2 hybrid bait and prey assay and Pull down assay may be performed to analyse protein-protein interaction as suggested in Figure 1 A and Figure 1B. The yeast transformation may be performed with standardised protocol (10) and b-galactosidase activity was measured in triplicate  using the Galacto Light Plus Kit (Applied Biosystems) and normalized with the OD of the culture.   III. Exploration of orientation of the C or N terminal of LUG/SEU corepressor protein’s interaction with C or N terminal of RBE, ANT, SAP, BLR proteins in domain based Yeast 2 hybrid assays in yeast and Protein Fragment Complementation Assay in HEK cells. 
 Proteins may interact with each-other in different orientations. This gives rise to several possibilities of combinations of full length protein interaction or terminal based interaction as N-N terminal, C-N terminal, N-C terminal and C-C terminals. The RBE, ANT, SAP, BLR proteins may interact with either C/N or N/C terminus of LUG/SEU through N-N terminal, C-N terminal, N-C terminal and C-C terminals as explained in (Table II). These repressor proteins may be cloned in specific orientation in yeast vectors to perform yeast 2 hybrid bait and prey assay (10). Similar strategy for cloning may be performed in HEK (Hamster embryonic kidney) cells to analyse domain based protein-protein interactions for Protein Fragment Complementation Analysis (FCA) through mentioned protocol (22). 

 

Title, type 
of data 
base  and 
synapse ID 

Tool and 
DREAM 
Nick name 

Interacti
on 
Studies Protein-Protein Interaction, Network Inference Implemented 2825374 DREAMTool, D2C2  1. LUG protein with RBE, ANT, SAP and BLR. 

2.LUG+RBE, ANT, SAP and BLR>>>binds to SEU Protein-Protein Interaction, Network Inference Implemented 2825374 DREAMTool, D2C2  1.SEU protein with RBE, ANT, SAP and BLR. 
2.SEU+RBE, ANT, SAP and BLR>>>binds to LUG Protein-Protein Interaction, Network Inference Implemented 2825374 DREAMTool, D2C2  LUG + SEU protein with RBE, ANT, SAP and BLR. 



 25    Fig. 1 The mode of interaction of LUG and SEU with RBE, ANT, SAP, BLR proteins: The different forms where either RBE, ANT, SAP, BLR proteins bind to LUG and SEU as bridge.  or RBE, ANT, SAP, BLR binds to LEU /SEU independently.              Table II. Orientation of LUG and SEU with RBE, ANT, SAP, BLR proteins in PFCA. A LUG and SEU with RBE, ANT, SAP, BLR proteins interaction (C/N) in various possible combination for yeast 2 hybrid and PFCA in HEK cells.  IV. The proposed mechanism to detect repression of AG mRNA through its putative sites by LUG/ SEU with RBE, ANT, SAP, BLR proteins for the region based screening of wild and mutant screening AG mRNA 
 The probable complex of LUG/SEU, RBE, ANT, SAP and BLR repressor proteins with AG mRNA complexes could be predicted preliminarily through Protein–RNAinteraction database (PRD) and RNA-associated interaction database (RAID). The detailed studies of the target putative sites in wild and mutant AG mRNA could further be dissected and screened according to the region and size of the 3’UTR of AG mRNA. The binding sites in the 3’UTR of AG mRNA with recruited protein interface in the complex will be revealed through RsiteDB and PRIDB tools respectively. The details are explained in the table. (Table III).  

TABLE III-PRD,RAID, PRIDB, RsiteDB tools 
based Protein RNA interaction.    Table III. Information of computational databases The prediction of Protein-RNA Interactions and binding sites of AG mRNA 

 The overview of datebases used for the binding of corepressors LUG/SEU with RBE, ANT, SAP, BLR repressor proteins with AG mRNA using PRD and RAID. The PRIDB and RsiteDB prediction database for the screening and acquisition of putative sites in wild type AG mRNA repression through multiplr protein complex of LUG/SEU with RBE, ANT, SAP, BLR repressors in 
Arabidopsis thaliana.  After the confirmation from the preliminary computational analysis, the predicted region through computational analysis will be further screened, cloned and intensively studied for the repression of AG mRNA by LUG/SEU, RBE, ANT, SAP and BLR repressor proteins through luciferase reporter assay. The putative sites in wild type mRNA will be mutated and luciferase assays TABLE II. Protein-protein orientation based 

domain interaction Test 



 26  will which has high possrecruited by protein complex of repressor assayed with the Dual Luciferase Reporter Assay System (Promega) protocol (10). Further mechanism of screening of putative biniding sites and the repression of AG mRNA through probable multiple protein complex of LUG/SEU, RBE, ANT, SAP and BLR repressor proteins are explained in Fig. 2    Fig 2. Mechanism of repression of AG mRNA by LUG/SEU and RBE, ANT, SAP and BLR repressor through screening of different regions. The wild and mutant studies of repression AG 
mRNA confirm its importance in binding and repression through LUG/SEU with RBE, ANT, SAP, BLR factors. The region repsonsible for repression by this complex could be checked. 
 V. DISCUSSION  Previous studies showed the individual and independent involvement of these repressor factors RBE, ANT, SAP, BLR with LUG/SEU in repression of AG mRNA. Thus, lots of progress in attaining the knowledge through biochemical, molecular and computational experiments is required to understand the basics of mechanisms that control flower formation of Arabidopsis 
thaliana. The preliminary predictions of protein-protein interactions using DREAMTool a data base for prediction of interface of two different protein could be used and further the biochemical studies will be performed on the bases of preliminary data through this tool. On the bases of priliminary computational analysis and confirmatory biochemical analysis, protein-protein domain studies of LUG/SEU with RBE, ANT, SAP, BLR through their C or N terminal in Yeast and HEK cells may confirm the orientation and presence of probable multiple protein complex. The multiple protein complex of LUG/SEU with RBE, ANT, SAP, BLR repressor proteins may be involved in promoting the repression of AG mRNA in whorl 1 and 2 of A.thaliana. The domain analysis might ensure the recruitment of any of the two  RBE, ANT, SAP, BLR repressor or the combinatorial effect of most of these repressor proteins with LUG/SEU to AG mRNA. Currently, the protein-RNA interaction database and protein specific RNA binding sites databases from PRD, RAID, PRIDB and RsiteDB are one of the essential and accurate sources to explore post-transcriptional regulatory network. The PRD and RAID databases highlights the significant probable protein-RNA interactions and provide suitable platform for the the preliminary analysis for the studies of post transcriptional regulatory mechanism in A, thaliana. Similarly, the repression of AG mRNA through RBE, ANT, SAP, BLR, LUG and SEU altogether or independently through the putative unknown sites in the wild type AG mRNA could be studied using PRIDB and RsiteDB that predicts a binding site database of computational analysis.   In this review, we have summarized protein-protein and protein-RNA approach to study the molecular mechanism of repression of AG mRNA via repressor proteins or the the floral organ identity factors in form of multiple protein complex. Study of these protein-protein and protein-mRNA regulatory mechanisms elucidates the mechanism involved in regulation of molecular mechanisms of Arabidopsis flower formation. In future, it is important to investigate the contribution of floral organ identity transcription factors to thir respective mRNAs with more detailed methods of computational studies. identification of several thousand genes with dynamic expression changes . The problems with biochemical studies system revealed that cells cannot be readily tracked over an extended developmental time period. Therefore, computational database study might serve as an option for the prediction of protein-
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Abstract -.Most of the email spams, DDos attacks and click frauds are caused by compromised machines which form 
botnets Botnets are also used for information thefts, either personal or coporative. Mordern Botnets such as Mirai 
primarily targets online consumer devices such as remote cameras and home routers. Network formed by infected 
machines under the control of controller or Botmaster is called Botnet. It has been a serious threat to The Internet 
community since the advent of Egg Drop during the year 1993 which is considered as the first recognized IRC bots. 
These types of networks were created to implement illegal activities, disturbing the normal activities of legitimate users . 
Though research on this topic  is of great importance and has been going on for years ,the researchers often face 
difficulty due to privacy issues for examination of packets and legal issues. This paper reviews and discusses the working 
of modern botnets (2010 onwards ) like TDL4,Zues,Kelihos,Ramnit,Chameleon and Mirai and methods to detect and 
prevent them based on previously published studies . This paper also discusses the notable and insistent problems that  
researchers are facing.  
Keywords - Botnet, Network security, Bots, TDL4, Zues, Kelihos, Ramnit, Chameleon, Mirai  

I.INTRODUCTION Networks of Infected machines also called as Botnets are one of the most critical Network security issue in the Internet in recent times. The bots or infected machines which are under the control of bot masters are used to carry out various malicious activities like DDos attacks, email spams, banking information theft etc which causes harm or disturbs the normal operation of genuine users.   Botnets rely on C&C channels for communication with their Botmasters. The commands which are passed on to the bots are through this channel. There are three types of channel  Internet Relay Chat(IRC)-Based C&C channels, HTTP-based C&C channels and Peer-to-peer (P2P) based C&C channels[10] .Since botnets rely on these channels for their communication and co-ordination of attacks  ,this also becomes the weakest point of a botnet for example a centralized  botnet for example an IRC botnet's or a HTTP botnet's functioning can be stopped by locating and shutting down its centralserver, and by capturing the bootstrap nodes in a peer-to-peer botnet,a peer-to-peer botnet will not be able to recruit new bots [13].  Botnets have proven time and again to be one of the key factors of financial losses to Internet Service Providers(ISP), private companies, governments and even home users[11]. Botnets are also rented out by the cybercriminals   (for example to spammers for promotion of their illicit goods[15]), several operations have been performed for it to be taken down[15][16] but sadly due to the involvement of many parties, the problem becomes so complex that it  becomes hard to come up with a policy that prevents the cybercriminals from coming back into business[12].  Number of bots on the Internet is huge and these bots perform operation like steal sensitive infomation from compromised machines (Zues,Ramnit)[14][20], intercepting a system's network traffic in search of (for example passwords,banking information or any information that will add to the cybercriminal's financial gain)(TLD4),theft of bit coin (Kelihos), click frauds(Chameleon)[18][25], Locate and compromise IoT devices (for example webcams, routers etc) (Mirai)[21][24]. Table 1 presents the creation year and the  estimated number of bots for these botnets.   
II.REFERENCE WORK There are several surveys and research  on the botnets .In [17],C&C architecture are classified as centralized or decentralized and further breaks down botnet detection techniques into signature-based, anomaly-based, DNS-based, and mining-based. [19] explores the various components of the Zeus kit :-the builder (to create both encrypted  configuration file and the bot executable), the configuration file(most essential component, if the bot is to be useful. Amongst other things it contains the address to which the stolen data is to be sent ) , the exe file(Built by the builder component )  and the server (collection of php scripts that allows the botmaster to monitor the bots ,send command to the bots, retrieve information from the bots),it also talks about functionality and behavior of the Zeus binary .Eugene Rodionov et al.[22] investigated cybercrime group Gangsta Bucks and ways by which they distributed  the TLD4 bootkit and also investigated the implementation details of the malware. Botnets tends to evolve overtime,[26] discusses and compares the evolution of Kelihos Botnet from its two predecessors (Waledac and Nuwar). Catrina Sharp [23] mentioned ways of protection and prevention from click frauds (Chameleon) which had stole over 6.2 million dollars per month from advertisers 



30  .With the rapid expansion of IOT, these devices are also prone to Bontnet evasion. Jialu Wei et al.[29] addresses how DDos attacks are co-ordinated through the security vulnerabilities of IOT devices and measures to be taken to enhance security of IOT devices.  TABLE.1. CREATION YEAR AND THE ESTIMATED NUMBER OF RECENT BOTNETS 
       Year              
created    Name   2010(around)           TLD4                4,500,000            Zeus        3,600,000(US only)        2010       Kelihos               300,000+  2011 or earlier       Ramnit              3,000,000  2012(around)      Chameleon                 120,000  2016(august)        Mirai               380,000   

III.THE ZEUS BOTNET Zeus also considered "King of Bots"[5][20]which has existed and evolved since 2007 is a malware package, the package usually contains a The Builder ,The Configuration File ,The Exe File ,The Server ,it  is often available for sale or even traded [20][19].The main Purpose of Zeus is financial gain for example stealing Banking information etc. The Bots generated runs silently on the background stealing sensitive information and sending it to its master (Botmaster).Since the Zeus toolkit is sold ,there are many independent Botnet belonging to different Botmasters.  A. Installation As mentioned in[20], Zeus botnet can be spread through popular methods such as drive by download and email spams. Spam Emails created using social engineering imitating a legitimate mail from a legitimate organisation. Once the bot is executed the injection process takes place. Firstly if the Zeus is running on an account with Administrative privillages, it will copy itself to  system32\sdra64.exe,it sets previous path to o HKEY _ LOCALMACHINE\Software\Microsoft\WindowsNT\win logon\userin it such that  the winlogon.exe spawns the process at startup. It searches for winlogon.exe to increase its privilege, also injects its code plus a string table into this process and for the execution of this code a thread is created. At this point the execution of the main bot executable terminates as it completes its injection. The code which was injected in win logon, it injects additional code into svchost.exe. It also creates a folder %System%\lowsecand places  two files inside local.ds and user.ds,local.ds contains the latest dynamic configuration downloaded from its C&C server and the user.ds contains all the information stolen from the victims machine to be transferred to the server. The code injected into svchost.exe. is accountable  for the network communication and third-party process injection required to hook Internet related APIs for the injection or for stealing information to/from banking sites .Injected components communicate with the help of with mutexes and pipesnamed _AVIRA_x, where x is a number (eg: x=2109 in winlogon.exe, x=2108 in svchost.exe). If the zues bot is not running on an account with administrative privileges the code injected into winlogon.exe will be injected into o explorer.exe instead. And the process of copying itself will be done into o %UserProfile%\ApplicationData\sdra64.exe, and will put the folder %UserProfile%\Application Data\lowsec instead of copying itself  into the %System% folder. Finally, the bot will create a load point under the registry key HKEY_CURRENT_USER\Software\Microsoft\Windows\CurrentVersion\Run\”userinit”=”%UserProfile%\Application Data\sdra64.exe”  B. Detection and removal   It is advisable, to prevent users from clicking suspicious links in email or web and also always keeping updated antivirus. Symentecs has also claimed that Symentec Browser Protection can prevent attempt infection upto some certain level .Removal of the Zeus rootkit was confirmed by rebooting and performing subsequent scans of corroborating tools as well as observing the lack of certain behaviours like the hiding of the System32/lowsec  lack of the backdoor TCP port associated with Winlogon.exe or Svchost.exe[1][4].  The evolved Zeus, Zeus v3 also known as Gameover Zeus or even P2P Zeus  spread globally fig2 in the recent years. Later it was temporarily taken down by international inter-agency collaboration named Operation Tovar by temporarily cuttingcommunication between GameoverZeuS and its command and control servers in early June 2014. 



31   Fig 1. Zeus Botnet Geo Location 
IV. TLD4ANDKELIHOSBOTNET  TLD4 botnet is generally used for Spam, denials service attacks, circulation of malware, information theft and other online frauds. Typically TLD4 infects a machine by drive by download through questionable website (for example pitted media websites) .It spreads rapidly through Peer to Peer network and control instruction are passed from one peer to the other .After the installation of TDL4 it downloads more malware into to victim's computer. The software also makes sure that no other competitor's malware is running by searching and removing it , if any present..It installs to the master boot record(MBR),so that it runs even before the host boots up not only that it also encrypts its data to hide its communication from network analysis tools. Thus TLD4 is also referred to as The indestructible botnet[27]. Kelihos like other botnet is used for spams and information theft. It seems that the initial spread is through malicious link embedded in e-mails .Clicking on the link the Victim is directed to a page which recommends for a software update or download (for example flash player download ) which leads to the download of the malware.  A. Installation  The installation of TLD4 is handled differently on x64 and x86 machines .The dropper when unpacked if it is running in Wow64 process and determines which code to execute Kelihos malware executable file is a Microsoft Visual C++ 6.0 compiled binary with custom packed content stored in the executable's overlay section. It installs WinPcap, a legitimate and commonly used Windows packet capture library. Study on more recent updates of kelihos suggest that it uses the filename “winlogon.exe” for the malicious process executed under a user’s account. The Windows considers this process as a system process and protects it from being terminated even though it is run by “User”.    

TLD installation in x64      
TLD installation in x86 The dropper writes all the hard  disk by  sending   IOCTL_SCSI_PASS_THROUGH_D IRECT request to disk a class driver. It obtains disk’s parameters and creates the image of hidden file system in the memory buffer which is then written on the hard drive at certain offset. When the image is written the modification of the MBR of the disk takes place to get its malicious components loaded at boot time .The dropper then reboots the system by calling the ZwRaiseHardError routine  ,passing as its fifth  parameter Option Shutdown System which instructs the system to display Blue Screen of  Death screen and then reboots the system.    To bypass Host Intrusion Prevention System the bootkit loads itself  as print provider as trusted system process (spooler.exe) from where it loads a Kernel-mode Driver (drv32) which infects the system . Another Host Intrusion Prevention System is used by the loader that is  it books Zwconnect port System routine exported from ntdll.dll. When the driver is loaded in the Kernel-mode address space it overwrites the MBR(Master Boot Record)  of the disk by sending (SCSI Requesting Block) directly to the miniport  device object, then it initializes the hidden file system. Createfile and Writefile API functions are used to write the bootkit’s module into hidden file system from the dropper    Table 2: Installation of TLD in x64 and x86 machines   B. Detection and removal Many antivirus company has come up with solutions for the detection and removal of TLD4 antivirus for example , the release of TDSSKiller by Kaspersky Labs for Windows users (all versions, 32 and 64-bit) which will detect and remove TDL4 rootkits or bootkits . This TDSSKiller also helps in detection of TDSS-rootkit family like TDL2 / TDL3, and unknown rootkits  byanalyzing Hidden or Blocked services, Hidden  or  Blocked  files,  Forged  files  Rootkit.Win32.Backboot.gen (generic / unknown MBR infection). Kelihos usually disables the antivirus or firewall installed on the computer. Experts suggest the use of antimalware programs and cleaning windows registry is a way of removing Kelihos.  

  V. RAMNITANDCHAMELEON  Chameleon is a Botnet that that commits Click fraud .Click fraud is a type of crime that abuses pay-per-click (PPC) advertising to make money through fake or fraudulent clicks on ads. PPC works by paying a certain amount of 



32  money when a link or an advertisement (ad) is clicked .Advertisers place ads on a website operators‟ websites and has to pay a certain amount of fee when the ad is clicked. The advertising network which is the advertiser registers with the advertising network, places the ads on the publisher's website and each time the ad is clicked the advertisers pay a certain amount to the network as well as the publisher places. Click fraud is the process of clicking an ad with intension of  generating a charge without having any interest in the ad. The malicious actor can earn lots of money by generating fake clicks without the knowledge of the network[25] . Ramnit is used for stealing information such as online banking credentials, passwords, it generally spreads through the use of removable devices for example USB drives or Network shares.  A. Installation  Chameleon enters the systems through malicious email links or infected attachments or by programs that is installed unintentionally .Chameleon infects systems by attaching itself as extra payloads to other files. Once it has been injected o a system ,it modifies the Windows Registry for the malicious program to be started up during boot time .Bots like Chameleon infect your system by attaching itself as extra payloads to other files. Chameleon then creates and starts a bot to do some task repetitively and automatically .It then spreads through the infected computer through network it use or by shared drives or even by spam mails send by the infected computer without its knowledge [8]. Ramnit enters the system generally by means of removable disk and network shares, through public FTP servers ,redirecting users to this exploit kit through adson legitimate websites and by bundling the malware with potentially unwanted application(PUA)  .Once the Ramnit has been injected and runned in a computer ,a copy of the installer is written into the computer's file system as well as the computer's memory ,so that whenever an antivirus software detects and removes it, it is constantly copied in the computer's file system and executed on the computer. In order to run with administrative rights the  Microsoft Windows Kernel „Win32k.sys‟ CVE-2014-4113 Local Privilege Escalation Vulnerability (CVE-2014-4113) may be used. The Ramnit installer contains three components. Firstly a device driver which is copied into the file system and loaded as a service called “Microsoft Windows Service”. After the installer makes a copy of itself into the file system and does modification to the registry so as to make the driver component load after the computer restarts .The 2nd and 3rd components are DLL files DLL_1 and DLL_2 and are put into the memory .DLL_1 stores the received modules from DLL_2 into storage containers and DLL_1 can load and run those modules whenever required basically DLL_1 acts as a bridge between DLL_2 and storage container or log file . DLL_2 acts as a backdoor and does work of establishing connection to C&C server using a custom domain generator algorithm .It receives and executes command on behalf of the attacker .After the connection with C&C server is done, the communication with the C&C server starts which has all the malware module ready to be used [7].Fig2 shows Ramnit‟s infection vector, structure and module  B. Detection and removal  For Chemeleon, as for every botnet experts advice the  keeping up with the Operating system and Antivirus update. For Ramnit detection and removal tools such as W32.Ramnit Removal Tool by Symantec can be used. This tool removes the malware by removing processes involved with Ranmit, repairs injected files, resets the registry key as it was before [28] .   [7] Fig 2: Ramnit‟s infection vector,structure,module 
VI. MIRAIBOTNET  With The Internet of thing (IOT) expanding rapidly the security of this thing become quite essential. The Mirai botnet aims for these type of devices that is IOT devices. The security problem arises as IOT is a new concept and likely that an IOT device is almost everytime turned ON for example health monitoring system which can be easily detected by attackers constantly listening with port scans plus another concern is related to credential encryption and strength. IOT are usually IoT are usually kept with their default administrative usernames and passwords. Another reason may be because many IoT devices are rarely patched or taken care of[29]. Mirai botnets in recent years mostly infects cameras and routers and also printers .Investigation has uncovered 49,657 unique IPs which hosted Mirai-infected devices, which were mostly CCTV cameras[31].  



33  A. Installation  Mirai‟s C&C (command and control) code is coded in Go, while its bots are coded in C. For recruiting bots, Mirai performs ip address scans the main reason of these scans is to locate unsecured IOT devices thart can be accessed remotely by using easily guessable login credentials. According to experts most of the CCTVs login credentials have factory default usernames and passwords so as for routers that is admin/admin. Mirai also uses Brute force method (dictionary attacks) to guess passwords.   B. Prevention  Prevention can be done by not using default/generic login credentials and disabling all remote WAN access to device .Shutting down unnecessary open ports or services or can include technology to make ports invisible to random port sniffs[30] to prevent it. Use of account lockout policies to minimize the risk of brute force attacks and disabling Telnet and SSH on device if there is no requirement of remote management can reduce the infection as well[32]  
VII. CHALLENGES  Although there are lots of research going on in this topic but there are lots of challenges that comes with it .Attackers have thousand of vulnerable, unsecured host to be compromised but for the researchers cannot access those host because administrative domain considers any information about their network to be a business secret  and unlike botmasters, researchers can obtain such information only through collaboration agreements. And also network traces which is the most detailed and most useful piece of information which may contain sensitive information are carefully controlled and never shared with outsiders or even with same organization [33].This makes the researchers to be in disadvantage when compared to the attacker, researchers generally end up using academic network    to pursue their research .Academic network cannot imitates the reality of heterogeneous networks and thus proper study and understanding of the botnet become incomplete .Another challenge is estimation of how much a novel detection technique enhances overall botnet detection is difficult [33]  A quantitative comparison of existing woks would become easier if there were a standard methodology or widely accepted benchmark for evaluating botnet but there is not. The growth of botnets will grow unless unless effective actions are taken to mitigate both technical and non-technical factors[11] (non-technical factors such as distributed environment, legal issues and low user awareness).Since botnets are distributed globally , thus agreement between countries are needed to prosecute cyber-crime in a consistent and coordinated way. Challenges of making aware of botnet is still there ,there are people who does not care to update antivirus or their operating system or even if there system tends to become slow as long as it runs and is able to surf the internet they use it, so user awareness is an important factor . And as for IOT devices, there are billions of it and we canmot expect all the users to configure their device securely and it is also difficult for the vendor to make the device both simple, easily to use and secure at the same time ,[29] the choices between security, simplicity, and cost can be an tough one.  
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Abstract- Routing Protocol, Mobile Ad-Hoc Network’s (MANET’s) is a collection of multi-hop wireless nodes that 
communicate with each other without any centralize control or establish infrastructure. The increase in availability and 
popularity of mobile wireless device has been developed as a wide variety of mobile ad-hoc networking. These days 
routing is a critical task due to highly dynamic environment. Routing plays a great role in security of entire network. In 
this paper, we study about Routing Protocols, wireless network, security attacks within a concept of Black hole.  

Keyword- MANET, Wireless Network, Routing Protocols, Security, Black Hole I. INTRODUCTION After the favourable outcome and popularity of mobile wireless device MANET has given a reason to researchers to develop a vast variety of MANET’s protocol to explore the unique transmission opportunities presented by these devices. The transmission is done by these devices by using the wireless spectrum in a client server mode. Origin of the word MANET is taken from a Latin word which signifies “for this” or “for this purpose only” [1]. MANET’s have merits over traditional network including reduce in infrastructure cost, ease of establishment and fault tolerance.  Wired solutions are used for very long time but the demand for wireless solution is increasing rapidly. Wireless technologies such as Bluetooth, IEEE standard 80.11 allow mobile device to establish a mobile ad-hoc network by connecting through wireless medium without any centralized infrastructure [2]. MANET is a swarm of self governing wireless mobile nodes that can interchange data in a non-static manner. Because of the mobile behaviour of nodes the network structure is dynamic. The network is self deploying and decentralized. Ad-Hoc network have some issues which affect the reliability and limit their viability for different environment; lack of centralized structure within MANET where each single node must work as a router and is the reason behind, for task performance of packet routing. This process is done using one or more than one common routing protocol within the MANET [1].  Area where MANET’s mainly used are Military scenario, rescue operation, sensor networks, student on campus, conference, etc. Due to highly dynamic nature routing in MANET’s is very crucial job. Some demands of MANET’s are security, reliability, availability, Quality of Service (QOS), Security of MANET is another major deployment matter. Malicious Nodes can penetrate the network at any moment because of the nature of MANET’s that is mobility and wireless. So, the security of transferring data in the nodes needs to be deliberate [3].  The Paper is organised as follows, Section 2 discusses the basic needs of a MANET , Section 3 examine an overview on wireless networks in MANET, Section 4 consist of MANET’s routing protocols, In section 5 there is a discussion about characteristics, advantages and disadvantages of MANET’s and section 6 focuses upon the security and related issues.  II. LITERATURE REVIEW We have acknowledge several parts of key literature in the environment of MANET routing protocols which highlight early and second generation protocols as well as the security within the field.  Reference [4] signifies that an impactful MANET routing protocol must be equipped to deal with non-static and unpredictable topology changes associated with mobile nodes. This has been explored upon by [2] who propose that in addition to these basic needs; MANET routing protocols should also be decentralize, self-healing and self organising and able to exploit multi-hopping and load balancing, these requirements ensure MANET routing protocols ability to operate autonomously.    III. WIRELESS MANET Wireless networking is a way by which telecommunications networks quit that connects between equipment location and the connection in non-favourable geographical conditions through caballing. Wireless technology uses a shared communication medium [5].   



36   Wireless network divided into two parts:   Fig.1 Infrastructure and Infrastructure less Network.  
A .Infrastructure Network Network infrastructure is the hardware and the software resources of an integral network that enable network connectivity communication, operation and management of an enterprise network. During communication the base station are static and the mobile network are dynamic. If any node crosses the range of one base station, then it will automatically come under the range of another base station.   
B. Infrastructure less Network Non-static based station and mobile nodes can move dynamically during communication. Every single node behave as a router. Infrastructure less network called as Ad-Hoc Network. A wireless ad-hoc network is a decentralize type of wireless network which does not based on any infrastructure. It have quit the complexity of infrastructure setup and administration. The ad-hoc network sometimes use flooding for forwarding data  The purpose of routing in MANET is to withhold end to end paths or routes, scaling i.e, minimize overhead and route maintenance.   IV. ROUTING PROTOCOLS  The transmission of information or data packets from source to destination is known as Routing. Routing protocol determines how routers impart with each other propagate information that empower them to select routes between any two nodes on a computer network.  Routing helps us to specify best route possible whereas router interior knowledge only of networks unite to it directly [1].   Fig. 2 Types of Routing Protocol  

A.Proactive Routing Protocol Proactive routing protocol based on maintaining routing tables of known destinations which diminish the amount of control traffic. Packets are progressed immediately using known routes due to which the generation of proactive routing takes place. A well known type of this protocol is Destination Sequenced Distance Vector (DSDV) [6].  
1) DSDV: Destination sequenced distance vector is a table driven routing design for ad-hoc mobile networks based on Bellman Ford algorithm to weigh the shortest number of hops to the destination. It was developed by C. Perkins and P.Bhagwat in 1994. Each mobile node exist in the network keep a routing table which contain all feasible destination and number of hops to each destination in the network that are recorded. DSDV uses the mode of sequence number assigned by destination hops to determine the originality of route.  
B.    Reactive Routing Protocol Reactive routing protocol builds up routes only when required by source node. Minor routing information is the major boon to this protocol. It uses concept of source routing i.e, uses data packet headers embrace routing information meaning nodes do   not need routing table; however this has high network overhead, example of this protocol is Ad-hoc on Demand Distance Vector(AODV), Dynamic Source Routing(DSR)[6].  
1) AODV: Ad-hoc on demand distance vector deals with node mobility using sequence of early MANET protocol (DSR, DSDV). AODV utilises sequence number and routing beacons from DSDV but perform route discovery using on demand route request (RREQ). AODV is different to DSR because it uses distance vector routing that requires every node in the route to maintain a temporary routing table for the duration of the communication. It uses an expanding ring search mechanism based upon increasing TTL (time to live) to hinder excessive RREQ flooding.  
C. Hybrid Routing Protocol  



37  The Hybrid routing protocol is a union of both proactive routing protocol and reactive routing protocol, typically seeking to exploit the reduce control traffic overhead from proactive systems whilst narrow the route discovery delays of reactive systems by maintaining some form of routing table. Hybrid protocol have higher latency than proactive routing protocol, its example are Zone Routing Protocol (ZRP),  Zone Based Hierarchical Link State(ZBHL)[6].  
1) ZRP: To acquire advantage zone routing protocol uses proactive and reactive protocols for routing between these two adjacent nodes. ZRP divide network into different size overlapping zones. Every zone consist of two types of nodes, i,e. Peripheral nodes and interior nodes, where peripheral nodes are placed at extreme and interior node are at in the radius zone.   V. CHARACTERSTICS OF MANET  
� Autonomous behaviour as each node act as both host and router.  
� Dynamic topology, because the nodes can join or leave the network any time.  
� MANET are capable of Multi-hop routing, when a source node and destination node for a message is out of the radio range.  
� Distributed operation for security, routing and host configuration.  
� Light weight terminal as mobile node are characterized with less money, power.  
� Energy constrained and limited bandwidth.  All node have identical features with similar responsibilities, capabilities and, hence  it forms a completely symmetric environment [7]. A MANET environment has some advantages and disadvantages. A.    
Advantages of MANET  
o According to the geographical location MANET gives access to the information and flexibility.  
o Minimum cost estimation.  
o At any time and place these networks can be arranged.  
o Powerful due to decentralised management. 
o Enhanced flexibility. 
o With dynamic network topology and multi-hop network MANET has dependent behaviour.  
o Self maintained and organise network, nodes can also act as routers.   
B.    Disadvantages of MANET  

o Packet loss due to factors such as hidden terminals that results in collision, wireless channel issues, interference etc.  o Frequent node partitions.  
o Insufficiency of physical security.  
o Imminent Resources are limited. 
o  Malicious attacks are hard to recognize due to dynamic nature.  
o Mutual trust unsafe to attack.  
o Lack of authorization services.      VI. MANET SECURITY  GOALS  AND ATTACKS 
A. Security Goals  Security is a critical phase of MANET. Security involves a set of consideration that are sufficiently funded. Securing a MANET is a challenging job because in MANET all the network functions such as routing and packet forwarding are implemented by themselves in a self-organizing way. The major points that are needed to accomplish security goals are   
� Confidentiality  
� Availability  
� Authentication  
� Integrity  
� Non-repudiation  
B. Security Attacks The most challenging task is securing and designing an efficient routing protocol for wireless ad-hoc network. Due to non-static nature and no infrastructure of MANET claims a new set of networking strategies to be processed in order to provide cogent and secure overhead free end-to-end communication. The decrease in the performance of network is because of insufficiency of predefined centralized administration for route discovery procedure. As compare to wired networks, MANET is more delicate to cyber/digital attacks. There are several types of attack that affect the MANET and its security [8].  
1) Internal Attacks: Those attacks which directly lead to the attacks on nodes present in networks links interface between them are known as internal attacks. In this form of attacks, it broadcast wrong type of routing information to other nodes[9]. These attacks are more perplexing task to handle as compare to external attacks, because the internal attacks occurs due more trusted nodes. The malicious node generates wrong information and are difficult to identify. 2) 

External Attacks: These type of attack try to cause redundancy in the network, denial of services (DoS), and advertising wrong routing information etc [9]. 



38  Communication between networks and producing additional overhead to network is hindered by external attacks.  There are two types of attacks which comes  under the category of external attacks.  Passive Attacks Active Attacks  There is a most powerful attack named as “BLACK HOLE” attack which comes in the category of Active attacks i.e the type of External Attack. In the next section, the overview on black hole attack has been defined.     1) VII.OVERVIEW ON BLACKHOLE ATTACK In Blackhole attack, the malicious nodes demand on having an optimum route to the node whose packet it want to neutralized. Malicious node sends a fake reply with utmost short route, after receiving the request[10]. Once the node has been able to assign itself between the communicating nodes, it is able to do anything with the packets passing between them.  Blackhole attacks are of two types: Single black hole attack and Cooperative black hole attack. In single black hole attack, one node advertises itself having the shortest route to the destination and intercepts the packet. In cooperative black hole attack, malicious nodes work in swarms.  
A. Detection and Elimination of Black Hole   In order to detect black hole attack, a mechanism based on  WATCHDOG has been designed. Watch dog detect misbehaviour nodes by monitoring the transmission of next hop neighbour. In watchdog, the copy of the packets that are forwarded by a node are kept in a buffer and it eavesdrop on the transmission of next link to confirm that it forwards packet properly. The overheard packet is then compared with the packet that is kept in buffer. The packet in the buffer is removed if there is a match. Otherwise, the watch Dog increments the failure count of the node which id responsible for forwarding packets. The node is detected as misbehaving node when the failure count exceeds some threshold value and a notification message is sent to source node.   CONCLUSION  In this paper, we have discussed the overview on MANET (its functionality, features, advantages, disadvantages), Routing protocol, Wireless network and security with the concept of BLACKHOLE, where we have lays emphasis on the keyword that used in the paper, in which we get to know about what is MANET, how important it is and how it has been used and the issues that should kept in mind for the betterment of MANET for a reliable and comfortable result. Too, considered security with their goals and attacks and from all we can conclude that MANET is a swift developing and dynamic field with a vast scope of research work in this field.   REFERENCES  [1] Meenakshi Yadav et.al/Survey on “MANET”, Sunil Taneja and Ashwani Kush, “A Survey of Routing Protocols in  Mobile Ad-hoc Network”, International Journal of Innovation, Management and Technology, vol. 1, No. 3, August 2010, ISSN: 2010-0248. [2] www.ijicse.in,International Journal of Information and Education Technology, Vol. 3, No. 1, February 2013. [3] “For mobile ad-hoc networks”, Ad-Hoc Networks, Vol. 6, No. 8 pp. 1134-1150-2008. [4] R. O. Schmidt and M. A. S. Trentin, “MANET’s Routing Protocols Evaluation in a Scenario with High Mobility:  MANET Routing Protocols Performance and Behaviour”, Network Operations and Management Symposium, 2008. NOMS 2008. IEEE, Salvador, Bahia, pp. 883-886, 2008. [5] https://en.m.wikipedia.org/wiki/Wireless_network [6] Simardeep Kaur,, K .Gupta, RIMT IET, Punjab, India,  Dept. Of CSE, RIMT IET, Punjab, India,” Position Based  Routing in Mobile Ad-Hoc Networks: An Overview,” IJCST Vol. 3, Issue 4, Oct- Dec 2012, ISSN: 0976-8491 (online)| ISSN: 2229-4333(print). [7]http://www.eexploria.com/manet-mobile-ad-hoc-networkcharacteristics-and-features/ [8]https://www.slideshare.net/mobile/sunitasahu101/attacksin-manet [9] Amitabh Mishra,” SECURITY AND QUALITIY OF SERVICE IN AD-HOC WIRELESS NETWORKS” (chapter  1,3), ISBN-13 978-0-521-87824-1 Handbook. [10] Akansha Saini, Harish Kumar, “Effect of Black Hole Attack on AODV Routing Protocol in MANET”.       



39  IMPLEMENTATION OF DATA SCIENCE TECHNIQUES USING EIGHT SIGMA IN 
EDUCATION 

Mohammed Al Habsi 1, Saikumar S 2 

1 is Professor in ECE at Sultan Al Qaboos University Muscat and 2 is Research fellow at Sultan Al Qaboos University 
Muscat                          Introduction 

1. Education in India has entered a new era of 
commercialisation and as all other systems, the 
standard of Education in our country has fallen to 
unimaginable levels. A major fallout of this 
predicament, is mushrooming of Universities across 
India, with the Govt. of India pledging to create more 
and more Universities, day by day.  
2. The fallout of the above being that none of 
the Indian Universities figure in the top 200 
Universities barring the Indian Institute of Science, 
Bangalore. We as educationalists within ourselves 
are expected to rise from this and drive positive 
global change so as to introduce ‘Quality’ in 
Education such that the educational system of India 
functions at eight sigma level.  
3. We all as responsible Indian Citizens need 
to continually strive towards total quality with zero 
defects in all our endeavours through equity with 
accessibility, commitment with honesty, adaptability 
with efficiency while blending concern for 
environment and social development. It is only then 
we can see a vibrant India and India being a global 
hub for ‘Quality’ education. 
4. This Paper chalks a way ahead in the 
Indian Education system that the Authors feels need 
to be done to revive the present Education system in 
India. 
 
Quality Implementation Centre in Education 
 
5. The need of the hour is to introduce Quality 
in education and that too with ‘Zero Tolerance’. 
Towards this goal it is felt that there is a need to 
create ‘Quality Implementation Centre’ at our 
educational institutes, and the Government needs to 
ensure that it functions. The salient features of the 
proposed Quality Implementation Centre which 
needs to be created in Educational Institutes is 
elucidated below: 
 
(f) The Quality Implementation Centre is to 
have representation from all the Schools / 
Departments of the Educational Institution. 
(g) The Quality Implementation Centre needs 
to be an empowered body for overseeing the 
implementation of all quality initiatives taken up at 
the campus. 
(h) The Quality Implementation Centre Team 
need to meet at regular intervals to review the 
progress and status of implementations. 
(i) The Quality Implementation Centre 
members shall log all Quality activities being 
undertaken in their respective Schools of the 
Educational Institution. 

(a) Head-Quality Implementation Centre shall 
provide all related documents to all members and shall 
coordinate all activities. 
(b) All members of the ‘Quality Implementation 
Centre’ shall follow-up on actions taken and completed 
viz the status of implementation in all institutions for 
review in Quality Implementation Centre meetings. 
(c) The Quality Implementation Centre shall ensure 
that there is a ‘Quality Statement’ as a commitment of the 
Educational Institution which is sustained and practised. 
(d) The Quality Implementation Centre shall 
endeavour to register themselves with QCFI and attempt 
to participate in various National / International Quality 
Circle competitions. 
(e) The Quality Implementation Centre should be 
motivated and it also shall be the endeavour of Quality 
Implementation Centre to propose various ingenious 
Quality methods to make work at the Educational 
Institution. 
 
Constitution of Quality Implementation Centre 
6. Quality Implementation Centre shall be headed 
by the Head of the Institute for follow-up and monitoring 
of implementation by Quality Implementation Centre of 
time-targeted guidelines issued by them. While Quality 
Implementation Centre Members from all departments of 
the Institution shall operate and integrated all data, 
information of their department, they are empowered to 
access information, monitor any non-conformance to 
Guidelines and time targets and report the periodically 
during Quality Implementation Centre reviews. 
Implementation is the key and sustenance of Quality is 
the Mandate for successful implementation of Quality. 
 
Quality Implementation Centre (QIC) Organisation 
7. The proposed QIC for an Educational 
Institutional is shown in Fig 1: 
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    Fig 1 : Quality Implementation Centre (QIC) Organisation 
              they do not have to be responsible to outcomes as the 

delivery systems are elsewhere; these are today 
Privately Managed Institutions. As such the responsibility 
and participation of these Managements play an equally 
decisive role.  
 
10.1 PGIRF Cycle  
 
On line similar to the TQM principles of PDCA (Plan-Do-
Check-Act) cycle of Deming, the Author(s) intends to 
follow the PGIRF cycle for Faculty-Student Interface-the 
most critical part of Quality Assurance in today’s 
educational scenario. 
 

• PREPARE 
Faculty for learning systems and learning 
delivery needs to have job (class) breakdown 
and strict adherence timetable of Teaching-
Learning activity with measurable students’ 
competencies achieved. The same will help 
deliver the much required impetus of delivery of 
instructions to students. 
 

• GEAR-UP 
The faculty needs to synergise classroom 
teaching with instruction on the job if possible, 
schedule for un-interrupted learning, take-off 
from students prior learning level and explain 
the shy, when and what of the students 
pedagogy. This will help raise the level of 
students learning to a common level. 

Performance Improvement and Quality Systems 
 
System Model for Performance Improvement 
 
8. In order to ensure fool proof implementation 
of Quality in our Educational Institutions, we need to 
have a system model for performance improvement. 
The details of the same is as elucidated at Table 1. 
 
Operating Logic – Harnessing Sustainable 
Quality Systems 
 
9. Just as the system model defines and 
identifies each of the input, processing and output 
elements, it is the prerogative of the quality system 
to identify the indicators against which these 
elements can be evaluated by adapting the system 
model to a Quality-Oriented Model as shown at 
Table 2. 
 
System Priorities 
 
10.  The task of delivering effective education apart 
from the Government, rests on the Management of 
the Educational Institution, a common responsibility 
shared with equal vigour, dynamism and futuristic 
outlook. National level bodies like the Ministry of 
HRD, UGC and AICTE to the State level bodies like, 
Ministries, Directorates of Technical Education, 
State Councils and Universities to play a significant 
role. But  



41     Table 1  : System Model for Performance Improvement  
SYSTEM INPUTS VALUE ADDITION PROCESS SYSTEM OUTPUTS 

 FACULTY 

• Market Awareness 
• Job Competence and 

Enrichment 
• Empowerment 

 

MANAGEMENT 

• Vision and Mission 
• Objectives 
• MIS 
• Bench Marking 

INFRASTRUCTURE 

• Technology Updates 
• Spatial design/Flexibility 
• Lead Time 
• Adequacy of cover 

GRADUATES 

• Techno Competence 
• Attitudinal Counselling 
• Job Stratification 
• Career Planning 
•  

FUNDING 

• Capital Costs 
• Operating Costs 
• Fee Structure 
• Resource Generation 
• Reliance Costs 

ORGANIC STRUCTURE 

• Support and Admin Staff 
• Free Wheeling 
• Flexi-Timing 
• High Morale / Commitment 
• Leadership 

CONSULTANCY 

• Project Value 
• Industry Bias 
• Systems Improvement 
• Resource Generation 

ADMISSIONS 

• Selection 
• Procedures/Lead Time 
• Credibility 
• Cost-benefits 

PROCESS DESIGN 

• Flexibility/Redundancy 
• Take off study data 
• Binary Evaluation 
• Individual value addition 

CUSTOMER SATISFACTION 

• Performance 
• Achievement 
• Resonance 

MARKETS 

• Targets 
• Process design and 

control 
• Job Profiles 
• Wage structure Alumni 
• Feedback 

LINKAGES 

• Industry/Employers 
• Faculty mobility 
• Resource person panels 
• Continuous improvement 
• Faculty bench marking 

SOCIAL ENERGY 

• Extra-Curricular 
development 

• National Outlook 
• Confidence levels 
• Orientation 
• Change Agent 

 PROCESS DELIVERY 

• Schedules and Coverage 
• Faculty-Student Interaction 
• Syllabi and Curricula 
• Orientation /Personality 

         



42    Table 2: Operating Logic – Harnessing Sustainable Quality Systems 
 

INTER-DEPENDENT PROCESS ELEMENTS OF EDUCATION SYSTEM 

               1 

SYSTEM INPUTS 

• Management 
• Funding 
• Admissions 
• Markets 

QUANTIFIABLE NUMERATOR 

• Mission, Vision and Objectivity to ensure effectiveness 
• Quality of financial inputs and refinancing modes 
• Credibility without dichotomy 
• Cost effectiveness vs transparency 
• Sensitivity and institutionalised systems 

                2  

QUALITY INDICES 

 

The Quality indices are standard 
TQM practices of conformance to 
set norms 

• Faculty 
• Infra-Structure 
• Organic Structure 
• Process design 
• Linkages 
• Process Delivery 

• Open Appraisal 
• Multi-functional items 
• Capability Utilisation 
• Flexibility in process 
• Constancy 
• Time targeted 

achievements 
MESURABLE DENOMINATORS 

 
• Bench marking with other institutions 
• Alumni Feedback-comparative assessment in job and wage 

structures 
• Nature and collaterality in projects taken up 
• Frequency of Institute-Employer interaction 
• Repeated frequency of campus recruitment 
• Contribution to societal needs 
• Tangible return on investment 
• Cost benefit analysis 

3 

SYSTEM OUTPUTS 

 

• Graduates or diplomats 
• Consultancy 
• Customer satisfaction 
• Social synergy              



43                              Conclusion 
 
11. The decision makers need to ponder that 
by ensuring 100% pass percentage, we won’t be 
creating ‘Quality’ candidates for the market, but 
instead we need to think on how we rekindle ‘Right 
to Education’ as ‘Right to Quality Education’ which 
will make our country stand with their head high by 
way of imparting ‘Quality’ education in our country. 
The Author(s) are of the opinion that the same will 
only be feasible if we aim at eight sigma levels in 
education.  
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Introduction 
Scholars across disciplines use the term digitization 
to refer to the technical process of converting 
streams of analog information into digital bits of 1s 
and 0s with discrete and discontinuous values. As 
communication scholar Tony Feldman argues, unlike 
analogue data with “continuously varying values, 
digital information is based on just two distinct 
states. In the digital world, things are there or not 
there, ‘on’ or ‘off’. There are no in-betweens.” That 
digital bits have only two possible values leaves 
many to argue that, in the words of Robert 
Pepperell, “digital information is discrete and ‘clean’, 
whilst analogue information is continuous and 
‘noisy’.” Robinson defines analog as: “smoothly 
varying, of a piece with the apparent seamless and 
inviolable veracity of space and time; like space and 
time admitting infinite subdivision, and by 
association with them connoting something 
authentic and natural, against the artificial, arbitrarily 
truncated precision of the digital (e.g., vinyl records 
vs. CDs).” One example is the synthesizer, which in 
the mid 1960s and 1970s produced sound through 
“continuous variables such as changing voltages” 
instead of binary 1s and 0s (Pinch and Trocco). 

While some have traced digitization as a form of 
communication back to light semaphores (Winston, 
1998), a narrower definition locates the origins of the 
concept in the development of binary numbers. 
Some identify the foundations of digitization in the 
late 17th century and the work of philosopher 
Gottried Leibniz, who completed initial work on 
binary number systems (Vogelsang). Somewhat 
later, Leibniz’s ideas came to form the basis of the 
Morse alphabet, and therefore Morse code, which 
became the standard system of the telegraph. 
Morse code, as a binary system based on only two 
different states, proved far more resistant to 
transmission, coding, and decoding errors than 
alternatives (Vogelsang). Though innovations like 
Morse code, as one of the earliest widely used 
digitization system, binary numbers laid the historical 
foundations for later developments in computing and 
digitization.  The imperative for digital engagementefining ‘ 

With a bid to move away from the conventional to the 
digital stream, NTTF felt that Technical schools must use 
digital channels to create seamless and consistent 
engagement. 

Innovative technical schools such as NTTF are taking the 
elements of each channel that their students value most, 
and combining them to deliver a more valuable 
experience overall. It is further opined that other 
Technical schools must focus on delivering a seamless 
and meaningful cross-channel engagement model for 
their end customers viz the students. To get this right will 
require an agile strategy that means incorporating the 
latest technology as it is released, and adopting a test 
and learn approach. Technical schools should adopt a 
continuous improvement strategy, launching new digital 
channels early and iterating based on student feedback. 
A plausible way that NTTF deployed was in the 
introduction of 3D Animated e-books. Additionally, the 
deployment of 3D animated interactive e-learning 
methodology using Virtual Reality techniques is also in its 
testing stage for the last 2 years, as it is felt that the 
students will be benefitted in the long run. Additionally, 
NTTF also advocates the use of educational simulators 
to enhance the teaching learning process.  

Digital Innovation at NTTF 

An imperative for digital innovation and engagement has 
emerged: NTTF has already realised that they must use 
digital channels to engage with their key stakeholders to 
maintain relevance and drive the conversation of 
Technical Training as is being currently done so as to 
improve the effectiveness of teaching-learning process. 
The real imperative in a world where ‘everything’ is 
digitised is that businesses need to pursue innovation to 
disrupt their own business model before the competition 
does. 
 
Keeping this concept at forefront, NTTF has in the 
yesteryears done digital by way of using an internal 
digital communication platform viz e-campus, tablet 
based learning and VCS to make the process of 
teaching-learning more effective. NTTF has also taken a 
giant stride by way of engaging with their customers viz 
the students by way of imparting classroom instructions 
by means of e-books containing 3D Animated figures that 



45                                           The Algorithm 
The algorithm as described below is the algorithm used for 
real time analysis of digitised data. The algorithm Suppose 
that we are processing scan. The algorithm to be presented 
works by traversing scan n from left to right, picking up the 
markers on scan (n - 1) as it goes. Since these markers 
contain all the information about the connectedness (or 
other- wise) of segments on scan (n — 1) we can decide 
which segments on scan n 'go together', and hence we can 
write the markers on scan n. We can then use this 
information to process scan (n + 1). At the same time as 
writing the markers on scan n we can, if we know the 
values of the parameters P up until the current pixel, work 
out the updated values of the parameters as we go along, 
using P (previous pixels, current pixel) = h(P (previous 
pixels), P(current pixel)) In order to do this we need a 
method for picking up on scan n the values the parameters 
for each (n — l)-section had at the end of scan (n — 1). 
The algorithm uses an array SCAN to hold the current 
scan, and an array MARKER to hold the markers for the 
previous scan. These arrays are both 1 dimensional, of 
length (M + 1) where M is the width of the original picture. 
SCAN(M + 1) is set to non-object always. To enable one to 
pick up the parameters we have an array STORE parallel 
to SCAN and MARKER. Each word in STORE is split into k 
fields where k is the number of parameters, each field 
being used for a fixed parameter. Now suppose 
MARKER(/) = S (1 s$ i s£ M + 1). Then the field of 
STORE(0 will be set to the value of Pj at the end of the (n - 
l)-section to which this S marker belongs. In other words we 
store the accumulated information about the object at the 
starting pixel of the object on each scan (see Fig. 7). In 
addition to these arrays, the algorithm uses two stacks, 
OBSTACK and PSSTACK, pointed to by CO and PSTOP 
respectively. 

OBSTACK carries information about the objects and the 
object whose information is on the top of OBSTACK is 
referred to as the current object. Note that we do not 
include as part of the current object pixels lying to the right 
of the one currently being processed, even though these 
may become part of the current object later. Each word of 
OBSTACK is divided into three fields:  

1. START, which contains the address (i.e. the number of 
pixels along the scan) of the first pixel of the object on the 
current scan. If the start address is not yet known, this field 
is set to "*".  

2. END, which contains the address of the last Fo marker 
written during the processing of the object.  

3. INFO, which contains current values of the various para- 
meters of the object. INFO is divided into k subfields, one 
for each parameter. As each pixel A belonging to the 
current object is processed we update In order to ensure seamless lifelong learning, NTTF 

has also entered the arena of ensuring the same 
using 3D Animated Interactive learning and through 
usage of Educational Simulators. 
 
Tools Used 
In order to leverage the full potential of IT for 
educational purposes, NTTF has effectively 
deployed the tools as mentioned in Fig 1 : 
 
Example 
Technology 

Use for channel integration 

Location based 
services 

Services to digitally identify the 
competent person who 
possesses subject matter 
expertise. 

QR Coding Used to digitally identify the 
students credentials 

3D Augmented 
reality with 
usage of HD 
goggles 

Used for life long learning and 
to make teaching-learning 
more effective 

Electronic 
Paper 

A computer that feels and 
operates like a thin sheet of 
paper which can interpret text 
written directly onto it 

Educational 
Simulators 

For a real feel of the 
educational concepts 

 

Roadway Ahead 

With the advent in growth of skill based education 
and huge digital data, NTTF is of the opinion that a 
real time analysis of the digital data needs to be 
done in an innovative manner without relying to 
conventional techniques. A proposed algorithm for 
scanning the digital data as conceived by NTTF is 
as explained in the succeeding paragraphs.  



46                               the values of the parameters by INFO(CO) : = 
h(INFO(CO), P(pixel A)) When an n-section is finally 
finished, i.e. when we write an F marker, we write 
INFO(CO) back to STORE(START(CO)) which is the 
start of the current object. Since this is being done as we 
go along note that MARKER and STORE locations to the 
left of where we are on the scan contain information 
about the current scan (i.e. scan ri) while locations to the 
right contain information about scan (n — 1). At the end 
of scan n all of MARKER and STORE refer to scan n and 
we are ready for scan (« + 1). Also associated with the 
current object are two status words CS and PS. CS is 
relatively simple—it takes just two values OBJECT and 
NONOBJECT and merely tells us if the current pixel is an 
object pixel or not. However, PS is rather more 
complicated since it is three valued, and needs the stack 
PSSTACK (pointed to by PSTOP) to ensure that it 
always has the correct value. PS is used to give 
information about the connections between the current 
object and object sections on scan (« — 1). While 
processing scan n we say that we are currently 
traversing object (non-object) on scan (n — 1) if the pixel 
immediately below the current pixel is object (non-
object). Then PS is defined as follows (remembering that 
the current object does not include pixels to the right of 
the current pixel). 

The above is as shown in the figure 2 below : 

 

SCAN 

1 2 3 4     5 - -
 - - - M-1   M     M+1 

 ----- ----- -----   ----
- 

   ----- -----  

 

MARKER 

S  F  S      S  F 

 

STORE 

P1    P1      P1   

P2    P2      P2   

 

 

 

             

             

             

PK    PK      PK   

Figure 2 

Algorithm Listing 

INITIALISE MARKER TO 0; 

PSTOP := 0; 

CO := 0; 

Repeat 

SCAN : = next scan; 

PS := COMPLETE; 

CS := NONOBJECT; 

7 : = 0 ; 

Repeat 

/ := / + 1; 

NEWSYMBOL := SCAN(/); 

NEWMARKER := MARKER(T); 

MARKER(/) := 0; 

if NEWSYMBOL = object pixel 

then 

begin comment the current pixel is object; 

if CS # OBJECT then STARTSEGMENT; comment 
previous pixel not object. Start new segment; 

if NEWMARKER # 0 then PROCESSNEWMARKER; 

INFO(CO) := h(INFO(CO),P(NEWSYMBOL)); 
comment update current object by current pixel; 

end 

else 

begin comment the current pixel is not object; 

if NEWMARKER # 0 then PROCESSNEWMARKER; 

if CS = OBJECT then ENDSEGMENT; comment 
previous pixel was object. Finish segment; 

end; 

until I> M; 

until no more scans; 

procedure STARTSEGMENT; 



47                               until no more scans; 

procedure STARTSEGMENT; 

begin CS := OBJECT; 

if PS = OBJECT 

then 

begin comment pixel touches segment on preceding 
scan; 

if START(CO) = * 

then 

begin comment first pixel of object on current scan; 

MARKER(/) := S; 

START(CO) := /; 

end 

else MARKER(/) := So; 

end 

else 

begin comment start of completely new object; 

PUSH PS onto PSSTACK; 

PUSH OBSTACK; 

MARKER(/) := S; 

START(CO) := /; 

PS := COMPLETE; 

INFO(CO) := PIN1T; 

end; 

end; 

procedure ENDSEGMENT; 

begin 

CS := NONOBJECT; 

if PS # COMPLETE 

then 

begin comment end of segment but not necessarily 
of section; 

MARKER(/) := Fo; 

END(CO) := /; 

end 

else 

begin comment end of final segment of object section; 

POP PSSTACK onto PS; 

MARKER(/) := F; 

STORE(START(CO)) := INFO(CO); 

POP OBSTACK; 

end; 

end; 

procedure PROCESSNEWMARKER; 

begin 

if NEWMARKER = S 

then 

begin comment start of object on preceding scan; 

PUSH PS ONTO PSSTACK; 

if CS = NONOBJECT 

then 

begin comment the 5 marker is the first encounter with 
this object; 

PUSH 'COMPLETE' ONTO PSSTACK; 

PUSH OBSTACK; 

INFO(CO) := STORE(/); comment  make the object the 
current object; 

START(CO) := *; 

else  INFO(CO) := h(INFO(CO), STORE(/)); comment  
'add' object to current object; 

PS := OBJECT; 

end; 

if NEWMARKER = So 

then 

begin comment  start of secondary segment of object on 
preceding scan; 

if CS = OBJECT and  PS = COMPLETE 

then 

begin comment  current object is joined to preceding 
object; 

POP PSSTACK; 

K  := START(CO); 

INFO(CO - 1) := h(INFO(CO), INFO(CO- 1)); comment  
join the two objects;  



48                  POP OBSTACK; 
if START(CO) = * then  START(CO) := tfelse MARKER(/O 
:= So; 
end; 
 PS := OBJECT; 
end; 
 if NEWMARKER = Fo then  PS := INCOMPLETE; 
if NEWMARKER = Fo 
then 
begin comment  end of object on preceding scan; 
POP PSSTACK ONTO PS; 
if CS = NONOBJECT and  PS = COMPLETE 
then 
begin comment  if no more of current object to come then 
finish it; 
if START(CO) = * 
then  output(INFO(CO)); comment  object completed; 
 else 
begin comment  object completed on this scan; 
MARKER(END(CO)) := F; 
 STORE(START(CO)) := INFO(CO); 
end; 
 POP OBSTACK; 
POP PSSTACK ONTO PS; 
end; 
end; 
end; 
 
Conclusion 
With the vision of NTTF to ensure that all youth in India is 
Skilled in the next 10-15 years and additionally to store the 
knowledge data bank of NTTF and to ensure that the 
teaching-learning process is effective and lifelong, we at 
NTTF are of the opinion that effective innovative methods 
of digitisation of technical data needs to be done so that 
knowledge does not remain the proprietary of any faculty 
and resides as an asset with the organisation. 

One of the innovative methods of real time analysis of 
digitised data as suggested above is felt will go a long way 
in the growth of a Technical Training institute.   
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